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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YpOBHE CpeAHero oOmiero oOpa3zoBaHuUs
pazpabotana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHOl 00pa30BaTENIBHONW TPOTPAMMBI  CpeIHEro oOIero o0pa3oBaHUs
(®OIT COO), mnpencraBieHHbIXx B DeAepalibHOM  TOCYIapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHueniuu npenojaBaHus
ydeOHOro mpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoit
deneparuy, peaau3yIoOMIUX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJNOXKEeHUN «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
®enepannu Ha niepuoa a0 2025 roxa» (Pacnopsikenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K Pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oOrielt crpaTteruy 00y4eHus, BOCIUTAHUS U PA3BUTHS O00yUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIN
koHentyaiabHple TosiokeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
coJiepKaHus, pPe3yJbTaToB OOy4YeHHs W TpeOOBaHM K YPOBHIO TIOJIIOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
oOmreoOpa3oBaTeIbHON  OpraHU3alli, SBISETCA HEOThEMJIEMOM YacTbhlo HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIONIMM JTAallOM peajn3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTeME XHMHUYECKOTO o00pa3oBaHusA. OTH I[EHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KYJIbTYpPbl
YeloBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIECHHUS K CBOEMY
3JI0PDOBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUe
0o0yyJarommxcsi Ha YpOBHE CpEIHEro 00IIero oOpa3oBaHUs CPEJICTBAMHU YUEOHOTO
npeamMeTa «XUMHS», COJIEpPKAHUE M TIOCTPOEHHE KOTOPOIrO OIpEEIEHbl B
nporpaMMe MO XHMHUU € Y4ETOM cCHenupUKd HAyKH XUMUU, €€ 3HAUYCHHUS B
MO3HAHUU TIPUPOJABl U B MaTepUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C Yy4yETOM
o0IMUX 1eNed U NPUHITUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTeMBI cpesiHero ooriero oopasoBanus B Poccuiickoit denepannm.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOyI0 PoOJib B
COBPEMEHHOW LMBUJIM3ALNM, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIILUICHHUS,
B CO3JIJaHUE IIEJIOCTHOTO MPEJICTABICHUSI 00 OKPY>KAIOIIEM MHUPE KaKk O €IUHCTBE
IPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE IMOHHUMAHUS



BCIICCTBCHHOI'O COCTaBa OKpY’Karomiero Mupa, OCO3HAHUA B3aWMMOCBA3HU MCKIAY
CTPOCHUCM BCIICCTB, HX CBOMCTBAMH M BO3MOKHBIMHU 00JaCTIMHU ITPUMCHCHUSI.



TecHO B3aMMOJEHCTBYS C APYTHMMM €CTECTBEHHBIMU HAYKAMHU, XUMUS CTalla
HEOThEMJIEMOI YacThI0 MUPOBOM KyJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIEITHOTO
TpyJa M JKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMEHHass XMMHUSA Kak Hayka
co3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOTWW HalpaBlieHA Ha pEUICHUE
[JIO0AIBHBIX TPOOJIEM YCTOMYMBOTO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHbI 3JJ0POBbSI.

B coorBerctBUM € OOIIMMH LENSIMH W TNPUHIUIIAMUA CPEIHEro OOIIEero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi ypOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmuxcsi, HEOOXOOUMYID UM s  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B IKU3Hb COLMYMa, MPOJOJIKEHHUS
00pa30oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocTraBnsomuMd  TpeAMeTa «XUMHUS» SBISIOTCA  0a30Bble KypChl —
«Oprannyeckas xuMus» U «OOIIasi ¥ HeEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCSI OCHOBBI 0a30BOM HAYKH: cHUCTEMa
3HAHUU MO HEOPTraHWYECKOW XUMHM (C BKIIFOYEHUEM 3HAHHUU U3 OOIIeHd XUMUH) U
OpraHn4eckor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3yYCHUHU
npeaMera O00eCreyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOrooOpasus
BELIECTB HA OCHOBE OOILMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOwmas u
HEOopraHuyeckas XuUMUs» cQopMUpoBaHa B IMporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0Ja K U3Y4YEHUI0 Yy4eOHOro wmarepuana U oOycCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BELIECTBA
paccMaTpHUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHHS OPraHMYECKHX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIIEKTPOHHBIX
OpEACTaBIEHUA O CTpoeHHHu BemiecTB. CBeleHus 00 H3y4aeMblIX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEIMHEHUUA. B Kypce OpraHM4ecKo XWMHHU MOJYYarOT pPa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS MEPBOHAYAITHHBIC
IPEICTABICHUS O XUMUYECKOM CBsI3U, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKIIMH.

[lon HOBBIM yrJOM 3peHUs B MHpeamere «XuMHUsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMUYECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias M HeopraHuyeckas
XUMHS» OOydYaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTHYECKUX IMO3ULUH,



rIyo’)ke TOHSATh HMCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
0060011aromIel 10 0OBSICHSIOIICH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaXXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH,
CBOMCTBaX W NMPUMEHEHHUM, A TAKXKE O XUMUYECKHX PEAKIHIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHus JomnojHseTcss B kKypcax 10 u 11 kimaccoB
AJIEeMEHTaMH  COJIEp>KaHUs, WMEIOIIMMHU KYJIbTYPOJOTUYECKUM U TPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMH, pPacKpbIBAlOT €€ pojib B IO3HABATEIbHON W MPaKTUYECKOU
NESITEIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUS K IPOIIECCY
TBOPUYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOieMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh WH(OOPMAIUIO U
NPUMEHATh €€ JJId TIONOJIHGHUS 3HaHWH, peNICHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEIOBATEIbLCKUX 3a/1adu. B 11eoM coaepkanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS  M3YYCHHsS] OPHUEHTHPOBAHO  Ha
dbopMupoBaHue y OOYyYarOIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaIbHOE €JIMHCTBO HEOPraHWYECKOro M
OpPTraHUYeCKOrO0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTABOM U
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJIHBIX SBJICHUA IMyTEM OJKCIIEPUMEHTa |
peIICHUST TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUU IKOJIOTUUYECKUX MpoOIieM, a
Tak)Ke Mpo0IeM cOEpeKEHUs YHEPTETUUECKUX PECYPCOB, ChIPbSI, CO3IaHUSI HOBBIX
TE€XHOJIOTUN U MAaTEPHUATIOB.

B nmmane pemienms 3amad BOCTIMTAHWS, Pa3BUTHS W COIMAIIA3AIIHN
0oOy4Jarommxcss TPHUHATHIC TPOTPAMMON MO0 XWMHUU TOJIXOJbI K OINPEICICHUIO
colepKaHUsI M TOCTPOCHHSI TpEeaMeTa MPeayCMaTpuBarOT (OPMHUPOBAHUE
YHUBEPCANbHBIX y4eOHBIX JEWCTBUH, HMEIOMMX 0a30BOe 3HAYCHUE IS
pPa3TUYHBIX BHJOB JEATCIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHalu3a W
00paboTku uHbOpMaIKi, HEOOXOIUMBIX I TIPUOOPETCHUS OTBITA MPAKTHIECKOM
U HCCIICIOBATEIICKON JEATENHHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B TMO3HAHUU
XUMUH.

B mpaktuke mnpemonaBaHMs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK ¥ HA YPOBHE CpEIHEr0 00IIIero o0pa3oBaHus, IIPH ONPEIACICHUN
coJiepKaTeIbHOW XapaKTePUCTUKH IeJied HW3Y4YeHHsS TMpeaMeTa HampaBieHHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO Tpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIESITEIHHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOM TOYKHM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEIEH HU3y4YECHUs
npeaMera SIBIISICTCS BITOJIHE OTIpaB/IaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU LEISAMH M3Y4Y€HUs IpeIMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ABIsIFOTCS:

e (QopMHupoBaHHE CHCTEMbl XHMHYECKUX 3HAHMN KaK  BakHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIOYeBbIe MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHN MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKlnid, HEOOXOMUMBIX Ui TPUOOPETCHUS
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHMHUYECKHX SBJICHUH,
MMEIOUIMX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEHEBHOW KU3HU;

® pa3BHUTHE YMEHUU U CITOCOOOB ACSITEIBHOCTH, CBI3aHHBIX C HAOIOJICHUEM H
OOBSICHEHHMEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOIIOJICHUEM  IIpPaBUI
0e301acHOro OOpaIleHus ¢ BEIICCTBAMH.

Hapsny ¢ atuMm, coaepkarenbHas XapaKTepUCTHKA LEJel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMH TPUOPUTETAMH B CUCTEME cpeHero oobmero odpa3zoBanus. CeroaHs B
NpernojaBaHud  XMMHUU B OOJBIIEH  CTEMEeHH OTHAETCS  TPEAroYTeHHE
MPAKTUYECKON KOMIIOHEHTE COJepkKaHusi OOy4eHHs, OPHUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOMW TPAMOTHOCTHIO, TO €CTh CHOCOO0aMHu H
YMEHUAMHU aKTUBHOTO MOJY4YEHUSI 3HAHUN W NMPUMEHEHUS UX B PEAJIbHOM JKU3HU
JUISL pEILICHUS] TPAKTUYECKUX 3a]1ay.

B cBa3u ¢ 3TMM npu U3ydyeHHHM NpeaMera «XUMUS» JIOMUHHUPYIOIIEE
3HaUYEHHE NMPUOOPETAIOT TAKKUE LIENU U 3a]]a4H, KaK:

aganTamnus o0y4aroluMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMUpOBaHUE  HWHTEUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPaAaMOTHBIX
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYaIMSIX, CBI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYalOIUXCS  KJIIOUEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITETCHIIMI), HMMEIOIUX YHUBEPCAIbHOE 3HAUYEHUE I DPA3IUYHBIX BUJIOB
NEeSTENbHOCTU: pEellIeHUus mpoOseM, MOUCKa, aHalau3a U 00pabOTKU MHPOpMaLIUH,
HEOOXOMUMBIX [UJIsi TPUOOPETEHUs] OIbITa JACSITEIHHOCTH, KOTOpas 3aHUMaeT
BOXXHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe JJIS OIEHKH C MO3UIUH
AKOJIOTMYECKON O€30MacHOCTU XapakTepa BIMSHUSA BEIIECTB U XUMHUYECKHUX
IPOLIECCOB Ha OpraHu3M YeJloBeKa u IPUPOIHYIO cpeny;



pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEJUIEKTYAJbHBIX M TBOPYECKHUX
CIOCOOHOCTEHW 00yUYarOIIMXCs: CIOCOOHOCTH CAMOCTOSITEILHO PUOOPETATh HOBBIE
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTIMHU, UCTIOJIB30BATh
COBpEeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM JJIsl TIOMCKA U aHajiu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAITUU XUMHUECKOTO COJIEP KaAHMUS;

dbopMUpoBaHUE U Pa3BUTHE Y OOYHAIOIINXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HA0II01aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOMMBbI, B YAaCTHOCTH, IPHU I[UIAHUPOBAHUU U TMPOBEJCHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcs YOeKIEHHOCTH B T'yMaHUCTHYECKOM
HANPaBICHHOCTH XUMHH, €€ BAXKHOW POJM B PEIICHUH TJIOOATBHBIX MpoOIeM
paIoHaIBLHOTO MPUPOAOIOIH30BaHNUS, TTOTIOHEHUS YHEPTETHIECKUX PECYPCOB H
COXPaHEHUS TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OepeXHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHHS OTbBITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN JUIS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBIICHUSMHU.

B ydyeObHOM mnaHe cpeaHero oOmero oOpa3oBaHUS MPEAMET «XUMUD)
0a30BOTO ypOBHSI BXOJWUT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBaHusi, cocrapiseT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hegemwo), B 11 «xkmacce — 34 waca (1 wac B HeAemo).



COJEPKAHHUE
OBYYEHMUA 10 KJIACC
OPT'TAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMUH

[IpenmeTr oprannueckoil XUMHUU: €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MarepualioB. Teopusi CTPOEHUS OPraHUYECKUX
coeauHenuil A. M. bytiepoBa, €€ ocHOBHBIE MTOI0KeHUSA. CTPpyKTYpHBIE (hOPMYJIbI
OpraHMYecKUX BellecTB. ['oMonorus, wu3zoMepusa. XuUMUYECKass CBS3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kiaccupukanuu opraHuyeckux BemiecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAUHEHUU (CHCTEeMaTU4yecKas) W TPUBHAIbHBIE HA3BaHUS
BAKHEHUIIINX MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAICHUN:
O3HAKOMJICHHE C OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHE W
ONMUCAaHUE JEMOHCTPALMOHHBIX OIBITOB M0 MPEBPAILICHUIO OPTraHUYECKUX BEIIECTB
IpYU HarpeBaHuu (TUIaBjIeHUE, 0OYTIIMBAaHUE U TOPEHUE).

YrieBoaopoanbl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJOTHMYECKHU psAa. MeraH u dTaH —
IpOCTEHIIINE MPENCTABUTEIN alIKaHOB: (PU3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakiuy 3aMelleHus] U TOPEHMSs), HAXOXJEHWE B TMPUPOJE, MOIyYeHUE W
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN pAA. DTUJIECH U MPONUIEH —
OpocTEeHIIne MNPEJCTABUTEIN AQJIKEHOB: (PU3MYECKHME M XUMHUYECKHE CBOMCTBa
(peakiuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpaTallMd, OKHUCJIEHUS U
MOJIMMEPHU3ALIH ), TOTYYEHUE U PUMEHEHHE.

Ankanauensl: OytaaueH-1,3 um meTunOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lomydeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TpeACcTaBUTENb aJIKHHOB: COCTaB, CTpOEHUE, (u3nyeckue Hu
XUMUYECKUE CBOMCTBA (peakiuy THAPUPOBAHMS, raJlOTeHUPOBAHUS, THApPATALINH,
TOpEHUs1), IOJy4YeHHUE U TPUMEHEHUE.

Apenbl. beH3on: cocTaB, cTpoeHUE, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakiuu rajoreHupOBAHMS U HUTPOBAHUSA), MOIYYEHUE U MPUMEHEHHE. 10.1yon:
cocmas, cmpoenue,  uauueckue U  XUMUYECKUe  Ceolucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOAYyYeHue U npumeHeHnue. TOKCUYHOCTh



apeHoB. ['‘eHeTHueckasi CBA3b MEXKAY YIIEBOJOPOJAMH, MPUHAICKANUMU K
pa3IMYHBIM KJIaccaM.

[TpuponHbIE WCTOYHHUKH YTIIEBOAOPOMOB. IIpUpomHBIA Ta3 W IMOMyTHBIC
HedTsaubie Ta3pl. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaboTku HEPTH:
NIEPEerOHKa, KPEKWHT (TePMHYSCKHUN, KaTaJUTHUECKUW), MHUpoiu3. IIpomayKThl
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIepUMEHTAIbHBIE METObl H3Y4YCHHsI BEIIECTB M WX MPEBpAIlCHUM:
O3HaKOMJIEHHE C o00pasllaMy IUTACTMACC, KAaydyyKOB M PE3WHBI, KOJUICKIIUU
«Hedpte» wu  «Yromp», MoIenMpOBaHWUE  MOJIGKYJT  YIJIEBOJAOPOIOB U
raJIOTeHOTPON3BOIHBIX, MMPOBEICHUE MPAKTUYECKOW PabOThI: MOJyYeHHE STHIICHA
Y U3y4E€HHUE €0 CBOUCTB.

PacyétHble 3anaun.

Bblunciiendss 1Mo ypaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKLUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WJIM MPOYKTOB PEAKIIMN).

Kuciiopoacoaepxaue oprannyeckue CoeAuHEeHUs

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
¢u3znueckue MW XUMHYECKHE CBOMCTBA (peakuWh C AaKTUBHBIMM METaJlIaMH,
raJIor€HOBOJIOPOAAMH, TOPEHHUE), NpPHUMEHEHUE. BoJIopoaHbIE CBSI3U MEXIY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAHOIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOUPTBL. OJTWICHIJUKOIb M  IJIMLEPUH: CTPOEHUE,
¢usznueckue W XUMHYECKHME CBOWCTBA (B3aMMOJECHCTBHE CO ULIEIOYHBIMH
METaJJIaM{, KauyeCTBEHHAsl peaKIUsi Ha MHOrOaTOMHbIE CHUpPTHI). JlelicTBHe Ha
OopraHusM 4enoseka. [I[puMenenne rmunepruHa u 3THIICHTITUKOJIS.

deHon: cTpoeHHE MOJIEKYJbl, (U3WYECKHE M XUMHUYECKHE CBOICTBA.
Toxcuunocts (enona. [Ipumenenne dpeHomna.

Anpperuiel M kemowusvl. DoOpManpIETH], ALETAIBIACTHI: CTPOEHUE,
¢u3nyecKkue W XUMHUYECKHE CBOMCTBA (peaklUUU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), [IOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KUCJIOTBI: CTpOCHHE, (PU3NYECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue JUIst Kiacca KUCIOT, peakiusi 3TepupuKalnn), moIydeHe U MpUMEHEHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX
KUCJIOT. Mbl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

CrnoxHble 3(QHUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorunueckas
pOJIb KHUPOB.



VYraesoasl: cocTtaB, Kiaccudukamms  yriepojoB  (MOHO-, AU- U
nosrcaxapubl). [roko3a — mpocTelnii MoHOcaxapHua: OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (U3UYECKMe W XHUMHUYECKHe CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcugom Meau(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIACHUE B IPHUPOJIC, NMPUMEHEHUE,
ounosorudeckas poib. @orocunre3. PpykTo3a Kak H30MEP TIIHOKO3HI.

Kpaxman u nemmrono3a kak npupoHbie noauMepbl. CTpoeHue Kpaxmajia U
1euTroa03bl.  du3nyeckue M XUMHUYECKHME CBOMCTBA Kpaxmana (TUIPOJIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl H3yUYCHHS BEIIECTB M WX TMpEeBpallicHUM:
MpOBeJICHNEe, HAONIOJIEHHEe W OINMHCAaHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHHE ATaHOJIA
okcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpaernaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u ruapoxcugom wmenu(ll), B3ammopeilicTBue Kpaxmajia € HOAOM),
MPOBEJCHUE MTPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTtHbie 3agaun.

BbluncneHuss Mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOr0 BEIIECTBA WM MPOAYKTa PEAKIIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEUIECTB WU MPOAYKTOB PEAKIIMH).

A3oTcoJiepKalue OpraHnyeCcKUe COeTMHEHHUS.

AMUHOKHCIIOTHI KaK aM(OTEpHbIE OpraHWYecKue coeauHeHus. dusndeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMmepe TiuiuHa). buomorudeckoe
3HAUYCHUEC aMHHOKHUCIIOT. [lenTuas!.

benku kak nOpupojHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. [lepBuynasi,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKkoB. XWMHUYECKHE CBOWCTBA OCIIKOB:
TUAPOJIU3, ICHATypalys, KAYeCTBEHHbIE PEAKIIUU HA OCIIKHU.

OKCIEpUMEHTAIbHBIE METOJbl W3yYEHHsSI BEIIECTB M HUX MPEBpalllCHUN:
HAOJII0/IEHUE U OMUCAHHUE IEMOHCTPALMOHHBIX OIbBITOB: JEHATYpAalUsi OCIKOB MpHU
HarpeBaHHUHM, [IBETHBIC PEAKIIMH OCIIKOB.

BbicokoMoJieKyJIsIpHbIE COeTMHEHUST

OCHOBHbBIE TOHSTHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3AIIUM, CPEIHSIS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJICKYISPHBIX COCAUHECHUN —
MOJIMMEPpU3ALIUS U TIOJTUKOHICHCAITHSI.

DKCNEPUMEHTAIbHbBIE METOJIbl M3YYEHMS BEIIECTB M MX MPEeBpallCHUI:
03HAKOMJICHHE C 00pa3laMH MPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, ITJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIC CBSI3H.



Peanusanus MexxnpeaMETHBIX CBA3EH IIPU U3YYEHUN OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KakK OOIUX eCTeCTBEHHO-
HAyYHBIX TMOHATHI, TaK W MOHSATUM, SIBISIONIUXCS CHUCTEMHBIMU ISl OTAEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MMOHATHA: SBJIICHUE, HAYYHbIN (akT, TUIIOTe3a,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, KiacCU(PUKalUs, MePUOAUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTepus, DJHEPrUs, Macca, aToM, DIJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
doTocuHTE3, OMOJOTMYECKH AaKTHUBHbIE BellecTBa (OENKH, YIIEBOAbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehl.

TexHomorusi: MNHIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBLHOTO IHUTAHUS,
MOIOIIIAE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaTsl, MaTeprualbl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KIACC
OBIIAA N HEOPI'TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMUU

XuMudeckut snemMeHT. AToMm. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUIecKre ypOBHH, MOJAYPOBHU. ATOMHBIC opOWTau, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacTpenieiieHUs] dJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAITis aTOMOB.

[Iepnonnueckuit 3akoH u [leproanyeckas cucremMa XUMUYECKUX DIIEMEHTOB
. 1. MenneneeBa. CBsi3b nepuoauyeckoro 3akona u Ilepuoauyeckoid cuctembl
xumudeckux 3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIOXXHBIX BEIIECTB IO TPYIIaM M TEPHOJAM.
3HavyeHue MepuoANIECKOro 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKass CBs3b. BHAbI XUMHYECKOH CBSI3U
(KOBaJIEHTHAs] HEMOJISIpHAsl W MOJSIpHAsl, MOHHAsA, METaJUIM4eckKas). MexaHu3Mbl
o0pa3oBaHHS KOBAJEHTHOM XHWMHUYECKOW CBS3W (OOMEHHBII M JOHOPHO-
aKkienTopHslil). BomopogHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenn OKHCIICHHS. Nownsr: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PELIETKH.

[Tonsatue o mucrnepcHbIX cucrteMax. VICTUHHBIE U KOJUIOUAHBIE PACTBOPBI.
Maccosas 1051 BeecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenxkiiarypa
HEOPraHUYECKUX BeIllecTB. [eHerndeckas CBA3b HEOPraHUYECKUX BELIECTB,
IIPUHAICKAIUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuusa. Kiaccupukanmss — XMMHUYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKON XWMHHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEaKIUsX.

CKOpOoCTh peakiyu, €€ 3aBUCUMOCTh OT pazaudHbIX (pakTtopoB. OOpaTUMbIE
peakiuu. Xumuueckoe paBHoBecue. MaKTOpbl, BIMAKOIIUE HA COCTOSAHUE
xumuueckoro pasHosecus. [Ipunmun Jle [lartense.

DnekTpoauTuyeckas aucconuanus. CuibHbIE U ciaadbie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTpaAJIbHAs, 1I€JI0YHAS.

OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUSI BEIIECTB W WX MPEBPAIICHUN:
nemoHctpanus Tabmauu «llepuoanueckas cucreMa XuMuyeckux sineMeHToB [, U.
MenneneeBay, U3ydeHUE MOJIENEH KPUCTAJUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OMMUCAaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3IOKEHHUE MTEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIM3aTOPa, ONPEAECIEHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO HWHJMKATOpPa, PpEaKIUh HOHHOIO OOMEHA),
MPOBEJCHUE MPAKTUUECKON paboThl «BausHue pa3nuuHbIX (GAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaun.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIWH, B TOM 4YHCIIE
TEPMOXMMHUYECKUE PACUETBI, PACUETHI C HCIOJIb30BAHUEM IOHATUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xummus

Hemetamnel. Ilosmoxxenne HemetauioB B Ilepuogmyeckoi  cucteme
xumMudeckux siaeMeHtoB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HA MpUMEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TajoreHoB, CEphl, a30Ta,
docdhopa, yriaepoma W KpEeMHHUS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJEPKAIIUX KUCIIOT, BOJOPOJAHBIX COEIUHEHHUI ).

[Ipumenenue BAKHEUIIINX HEMETAIIIOB 151 ux COEMHEHHUM.



Mertambl. [Tonoxenne merauioB B [lepuoandeckoi cucteMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOUEK
atoMoB MetasuioB. O0mume Qusnyeckue cBoricTBa MeTauioB. CIiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI P HAMIPSYKEHUI METAJUIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIUX METAJJIOB (HATPUM, Kalui, KaJbIIHi,
Mar"ui, amoMUHUHI, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nmonydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl H3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
U3y4YEeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIIOB, pELICHUE
AKCIIEPUMEHTAJbHBIX 3aja4, HAONIOJIEHHEe M OIMCAHUE JEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCH]IA ATIOMUHHUS C PacTBOPAMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHbIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

PacuéTtHrble 3amaun.

PacuéTtel Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO U3 YUYAaCTBYIOIIMX B PEAKIMU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJTHO
13 BEILECTB UMEET MTPUMECH.

XuUMUS U )KU3Hb

Ponb xumum B 00eCreUeHHHM HKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MaCHOCTH, Pa3BUTUU MEAUIMHBLI. [IoHSTHE O HAyYHBIX METOJAX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnennss 00 OOMIMX HAyYHBIX MNPUHLIMIAX MPOMBIIIIEHHOTO
MOJTYYCHUST BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLUHOHHBIE MaTepHuajbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuaibl JUIsl 3JICKTPOHUKHA, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yI0OpeHusl.

XuMUsS W 3I0POBbE 4YEIIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia OE30MacHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzamust  MeXnpeaMETHBIX  CBA3€H TpW  HU3ydyeHUH oOmed u
HEOpraHnveckord xuMuu B 11 Kacce oCylIecTBIISIETCS YE€pE3 UCIOJIb30BAHUE KAK
oOIMX eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSITHH, SBISIOIIMXCA
CHUCTEMHBIMHU ISl OTACJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAy4dHBIN (DaKkT, rumoresa, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KJIacCUPUKaLUsi, TMEePUOJAUIHOCTh, HAOII0EHNE,
3KCIIEpHUMEHT, MOJEIUPOBAHUE, VU3MEpEHUE, SIBJICHHUE.



®dusuka: MaTepusi, SHEPTUsi, Macca, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOII, paIMOaKTUBHOCTh, MOJICKYJIA, SHEPTETUUCCKUI YPOBEHD, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHE BeEIIecTBa, (PM3MYECKUE BEIWYMHBI U SAUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kieTka, opraHum3M, DJKocucTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepanbl, TOpHBIE MOPOJBI, MOJE3HbIE UCKOMAeMble, TOILIMBO,
pecypcehl.

TexHoyorus: XuMU4YecKasi MPOMBIIIJIEHHOCTh, METAJUTYPTHsi, MPOU3BOJICTBO
CTPOMUTENIPHBIX MAaTEPHUAJIOB, CEJIbCKOXO03WCTBEHHOE ITPOM3BOJICTBO, IHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TMpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasIOB,
AJIEKTPOHHAS MIPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDI

dI'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3yJabTaTaM OCBOCHUS
oOy4JaronMMHUCs MPOrpaMM CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMEeTHbIM UM mpeaMeTHbiM). HayyHo-meTonuyeckoit OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOrPAMM CPEIHErO OOIIEero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/I€ATEIbHOCTHBIN MOIXO.

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOEHHUA MpeameTa «XUMHS» Ha YPOBHE CPEIHETrO
o0111ero oOpa3oBaHusl BbIJIEIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HaHHE OOYYAIOUIUMHCS POCCUUCKOM TpaKJTaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJu4Yue MOTUBALIMK K O0YUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [ICHHOCTEW M UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JESATeTbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMU, MPUCYIIMMH II€JIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€e MPABOCO3HAHUS SKOJIOTUYECKON KYJIBTYpbl U CIOCOOHOCTH CTaBUTH
eI U CTPOUTDH KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XUMHS» JOCTUTAIOTCS B
€MHCTBE YYEOHOM U BOCIHUTATEIHHON JESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeallaMd POCCHICKOTO TPa)JIaHCKOTO OOIECTBa, MPHUHITHIMU B OOIIECTBE
HOPMaMH ¥  TpPaBWJIAMH  TOBEJEHUSA, CIOCOOCTBYIOIIMMHU  IMpOIEccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTHU
00ydarommxcs.

JIuyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaAMeTa «XUMHUS» OTpa)karT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYECKOW EATEIHLHOCTH
0o0y4JaromuXcs 1Mo peain3aliiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaskIaHCKOro BOCIIUTAHUS

OCO3HaHUS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUSI K 3aKOHY U IIPABONOPSIIKY;

NpEACTaBICHUS O COLUMAIBHBIX HOPMax M NpaBWJIaX MEXJIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX U TMO3HABATEIbHBIX 3a/lay, BBIMOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY W
apryMeHThI IPYTUX MPU aHAIU3E PA3IUYHbIX BUAOB YUECOHOU JESATEIbHOCTH;

2) IaTPUOTHYECKOTO BOCTINTAHUS

LIEHHOCTHOTO OTHOLIEHHS K HWCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTEUYECTBEHHOW XMMUH;

YBOXEHHUSI K MPOIECCYy TBOpUYECTBA B 0OO0JACTH TEOPUM U TMPAKTHUYECKOTO
IPUMEHEHUSI XHUMHUHU, OCO3HAHUs TOTO, YTO AOCTHKEHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAONIOACHUN, KPOIMOTIMBBIX  AKCICPUMEHTAIbHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpeca M IO03HABATEJIbHBIX MOTHUBOB B TOJYYEHHUU U MOCIETYIOLIEM
aHajgu3e MHQPOpPMAIMU O MEPEIOBBIX TOCTHXKCHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) IyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMSI:

HPaBCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTH OILEHUBATh CUTYyalluH, CBA3aHHBIC C XUMUYECKUMU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPATIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUM ITHX
MOCTYTIKOB,;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

NOHMMaHUs [EHHOCTEH 30pOBOro U 0Oe30macHOro o0pas3a JKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (H3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBui Oe3omacHOro oOpalleHHus C BeleCTBAaMH B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOU AEATEIIHLHOCTH;

NOHUMAHHUSI 1EHHOCTH MPAaBUJI HWHIUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€301MacHOr0 MOBE/ICHUS B CUTYAITUSIX, YTPOKAIOIINX 370POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIICJICTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIeIOBATEIhCKOU
NeSTENHbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEUICHUH NPAaKTHUYECKUX 3ajad
COI[MAJIbHOM  HAmNpaBJ€HHOCTH (B  paMKax CBOEro  Kjacca,  IIKOJIbI);



MHTEpECa K MPAKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3IMuHOTO Pojia, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHHUS K TPYAY, JIIOASAM TpyJa U pe3yjabTaraM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOODY HMHAUBHAYAJIbHOM TpacKTOPUU
oOpa3oBanus, Oyayuied mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUM, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) IKOJIOrHYeCKOT0 BOCTIUTAHMSI:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOUIEHUS K NPHUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHHUS )KM3HH Ha 3€MIIE;

MOHUMAHHS TJIOOAJTBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJieM, BIHMSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOIHON U COIUAIIBHOM CPEIbI;

OCO3HAaHMS HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTIDKCHUN XUMUU IS
pellIeHus: BOIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOIb30BAHNS;

AKTUBHOTO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKArOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOIArOMPUSITHBIE HKOJOTUUECKUE
MOCJECTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATh UX;

HaJIMYUS PA3BUTOTO YKOJOTMYECKOTO MBIIIJICHUS, IKOJTOTUHYECKON KYJIbTYPHI,
ONbITa NEATEIBHOCTH AKOJIOTUYECKOH HaIpPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJILHOU
NpaKkTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HACOJOTHHU
xemohoouu;

7) IEHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON TPaKTUKH;

NMOHUMAaHUSl CHenUPUKA XUMHH KaK HayKd, OCO3HaHUS €€ poiau B
GbopMHUPOBAaHUN PANMOHATHPHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKAloIEeM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHH MpOOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UABUIM3AlIUN: B €€ TYMaHHCTUYECKOW HAIPAaBICHHOCTH W BAaXXHOW POJIM B
CO37IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aThHBIX TIPOOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUYECTBA — ChIPHEBOM, SHEPreTUUYECKOU, MUIIEBOU U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJUIIMHBI, OOCCTICUCHHH YCIOBUI
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJICHA
o0111ecTBa;

€CTECTBEHHO-HAYYHOU TI'PAaMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



[OJTyyaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHUS SIBIICHUN OKPY’KaOILEro MUpa M
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS Jies1aTh 000CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB M UMEIOUIMXCA JAaHHBIX C LEJIbI0 TMOJyYEHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHMS UL
pelieHus npodiieM B peabHbIX )KM3HEHHBIX CUTYalLlUsX;

MHTEpeCa K MMO3HAHUIO U UCCIIEIOBATEIbCKOMN IEATEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTH K  HENPEepbIBHOMY  OOpa30OBaHHUIO U
caMO00Opa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO XUMHUHU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTSAM TpyJa B Pa3iIMYHbIX chepax mpodeccruoHaIbHOMI
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS y4eOHOrO MpeaMeTa « XUMUs» Ha
YpOBHE CpeIHET0 00IIero 00pa30BaHUs BKIIOUYAIOT:

3HaYUMbIe i1 (QOPMUPOBAHHS  MHPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCITUTUTHHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYYHbBIC MOHSATHS, OTPaKAIOIINE
IICJIOCTHOCTh HAYYHOM KapTHHBI MHpAa W CHENH(DHKY METOJOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECCTBCHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPTHS, SBIICHUE,
IPOIIECC, CHUCTeMa, HAyYHBI (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHs, HCCIIEA0BaHNE, HAOIIOICHNE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAIbHBIC yUeOHbBIC NCHCTBUS (TIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBanue GYHKIIMOHATHHOM
T'PaMOTHOCTH M COIMAJILHON KOMITETEHITUH 00yJarouXcs;
CIIOCOOHOCTh 00y4aromuXCs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS W YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B IIO3HABATEIILHOM U COIUAIIBHOW MPAKTHKE.

MeranpegMeTHbIE Ppe3yibTaThl OTPAXAKT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIbHBIMH, KOMMYHMKATHBHBIMH W  PETryJISTUBHBIMU
JICUCTBUSIMH.

OBJaaaenue YHUBEPCAJIbHBIMH yueOHbIMU NMO3HABATEJIbHBIMH
JNEeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe e CTBHS:

CaMOCTOSITEIbHO  (OpMYyJIHUpOBaTH U aKTyallu3UpOBaTh  MpoOsIemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeACNIsATh 1N JIeSITEIbHOCTH, 3ajlaBasi MapamMeTpbl M KPUTEPUU MX
JTOCTUKEHUS, COOTHOCHUTh PE3YJbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEIISIMU;

MCII0JIb30BaTh MPU OCBOCHHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICTIATh XapPAKTEPHbIC MPU3HAKU MOHSATUM MU yCTaHABJIMBATH MX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS 1JIs1 OOBSICHEHUS OTJIENbHBIX (DAKTOB U
SIBJICHUIM;

BbIOMpAaTh OCHOBAHMS M KpUTEPUM [UIsl KiIacCU(PUKAIMM BEILECTB U
XAMUYECKHUX PEaKIIUM;

YCTaHABJIMBATh IPUYMHHO-CIEIACTBEHHBIE CBS3M MEXKJIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pAcCYXIEHUs (MHAYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPEUUS B pPaccMaTpUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKIFOUEHHUS;

IIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3yEMbIE B XUMUN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BbIBATh MOJIEIbHBIE MTPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuMuUYeckas Qopmyla, ypaBHEHHE XHUMHUYECKOU
peakuMy — MNpU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3a/ad,
OPUMEHSITh Ha3BaHHbIE MOJENIbHbIEC TIPEICTABICHUS ISl BBISIBICHHS XapaKTepPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKLIUU.

2) 6a30BbIe HCCJIEI0BATEIBLCKHE IeHCTBHA:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOTO IMO3HAHMUS BEIIECTB U XUMHUYECKUX
peaxkuuii;

(GopMynHpOBaThH LETU U 33/1a4U UCCIIEI0BAHMS, HCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITENBHO C(OPMYJIUMPOBAHHBIE BONPOCHI B KAyeCTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI 1751 (DOPMHPOBAHMS THUIIOTE3bI MO MPOBEPKE NMPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJECHUM;

BJIaJIETh HAaBBIKAMHM CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUS M IMPOBEACHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIIECHCTBOBAaTh YMEHHs HAaOMIOJAaTh 33 XOAOM
IpoIecca, CaMOCTOSATENIBHO MPOTHO3MPOBATH €ro pe3ynabTaT, (OpMyIHpOBaTH
000011IeHNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUSA,
COCTAaBJISITh OOOCHOBAHHBIN OTYET O MPOJEIIAaHHOW padoTe;

npuoOpeTaTb ONBIT yYECHUYECKOW HCCIENOBATEIbCKOM M MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/a4, NPUMEHEHHUIO pPa3IndHbIX
METOJIOB NTO3HAHUS.

3) padorta ¢ nndopmanueii:

OPUEHTHPOBATHCSI B PA3IUYHBIX HCTOYHMKAX HHPOpManuu (HAY4HO-
HOMYyJIApHAs JUTepaTypa XHMHYECKOTO COJAEp)KAaHMs, CIPABOYHbIE MOCOOUS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(OpPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTH "
HENPOTUBOPEUYUBOCTB;



dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otbope wuHpOpMAIMKU, HEOOXOAUMON JJIS BBITIOJTHEHUS YYEOHBIX 3ajad
OnpeeIEHHOTO TUTIA;

npUOOpeTaTh OIBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
uHpopManmu (cxemsl, rpaduKu, JMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeACTBa Npu pabore C
XUMUYECKON uHpOpMalMeil: NPUMEHSATh MEXKIpeAMEeTHbIe (pU3nyecKkue Hu
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJUYECKHAE CpEJICTBA
HaTJIS THOCTH.

Ogj1ajieHre YHUBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH /1€l CTBUSIMU:
3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMBbI B XOJC JHUAIOTa W/UiIu
JTUCKYCCUHM, BBICKAa3bIBaTh  HJeH, (POPMYyIHpPOBATH CBOM  IIPEIJIOKCHHS
OTHOCHUTEIHHO BBITTOTHCHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMECH pPE3yNbTaTOB ITO3HABATEILHON NEATECILHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIHLHO WM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUIECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, Peasin3allui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJbTaTaM TPOBEIEHHBIX HCCIICIOBAHWM IMyTEM COTIIACOBAHUS TIO3UIUH B
X0J1€ 00CYKJIeHHUsI 1 0OMEHA MHEHUSIMU.

OBj1ajieHNe YHUBEPCAJbHBIMH PeryJIATUBHBIMHU 1€l CTBUSIMU:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATENBHOCTD, OMpenensis €€ Ieau W 3aJa4d, KOHTPOJUPOBaTh M TIO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpelaraéMblid  aJIrOpPUTM JAECUCTBUI IpHU
BBITIOJTHEHUH YYEOHBIX U HCCJEAOBATEIbCKUX 3aj7ad, BBIOMpATh HamOoOJee
3¢ eKTUBHBIN crmoco0 WX pemeHus ¢ y4E€TOM TIOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESATEILHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

IHPEIMETHDBIE

PE3YJIBTATBI 10 KJIACC

[IpenmeTtHble  pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMHSI»
OTpaXaroT:

c(OpMUPOBAHHOCTh ~ TMPEJCTABICHUH O XMMHYECKOHW  COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOM KApTHUHbI MHpA, pPOJM XUMHHA B TIO3HAHUH SIBJICHUM



npupoabl, B  (OPMUPOBAHMHM  MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHON IPAMOTHOCTH, HEOOXOIMMOM ISl pEHICHUS TPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBbIO M MPUPOJIHOMN
cpene;

BJIQJICHHE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKUWA DJIEMEHT, aToM, JJIEKTpOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPULIATEIbHOCTD, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpaIl€HHAs), MOJIb, MOJIIpHas
Macca, MOJSIpHBIM O00BEM, YIIEPOJHBIN CKeneT, (YHKIMOHANbHAs TpYIIa,
paauKai, U30MepHus, U30MEpbl, TOMOJIOTHYECKUN PsiJll, TOMOJIOTH, YTIEBOJOPO/IbI,
KHUCIIOPOJ, U a30TCOoJepKallhe COCAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHHUsI); TEOPUU U 3aKOHBI (TEOPHUsT CTPOSHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHU;, MHUPOBO33PEHUYECKHE 3HAHUSI,
JeXalue B OCHOBE MOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SIBJICHUN, (aKTONOTHUECKHE CBEACHUS O CBOWMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIIOJB30BAaHUU BAXKHEHIIUX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUUECKOM JESITEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMU BBISBISATH XapaKTepHbIE TMPU3HAKU TOHATHIM,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIME MOHSTHUS TPHU
OMMUCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTaHUYECKUX COCIUHEHU,

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY MJIS
COCTaBJICHUSI MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB U YPAaBHCHUM XHUMHUYECKUX pEaKIui,
W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHMYE€CKHX BEIIECTB Il WILTIOCTPALIMU X
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh H3YUCHHBIX
OpPraHMYeCKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K ONPEICIEHHOMY
KJIacCcy/Tpynne CcoeIuHeHUil (YIrJIeBOJOPObI, KHUCIOPOJ U a30TCOAep Kallne
COCAVHEHHUSI, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), JaBaTb MM Ha3BaHUS IO
cucremarnueckod HomeHknatype (IUPAC), a Takke NpUBOIUTH TpUBUAIbHbBIC
HA3BaHUSI OT/ACJIbHBIX OPraHWYECKUX BEIIECTB (ITWIIEH, MPOMUJIEH, alleTUIIEH,
ITHJICHTJINKOJIb, TJIHIEPUH, (HEeHod, GopManbaeru], aneTaabJIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHUCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsI KUCJIOTA, III0K034,
bpyKTO3a, Kpaxmal, MeJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OINPENCNISITh BHUABl XUMHYECKOM CBSI3M B
OPTraHUYECKUX COEJIMHEHUAX (onuHapHbIE u KpaTHbIE);



c(hOPMHPOBAHHOCTh YMEHUS TPUMEHATHh TOJIOKEHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHMM  XapaKkTEepuU30BaTb  COCTaB, CTPOCHHUE,
dbusznueckrue M XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEJACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIECH, MPOIWJIEH, alleTUJIEH,
oyramuen-1,3, merwiOyraaueH-1,3, OeH30JI, METAHOJ, 3TAaHOJ, ITHJICHIJIUKOJIb,
[IIMLEpUH, (EHOJI, alleTalbJEeTU, MypaBbUHAsA W YKCYCHasl KHUCJOTHI, TJIHOKO3a,
KpaxmaJl, 1eJITI0103a, AMUHOYKCYCHAsl KUCTI0Ta), WILTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXIY HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHUNA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (HE(QTh, NPUPOAHBIM Ta3, Yroiib), CIOCOOBI HX MepepaboOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA
peakIuu IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILECTB WJIH MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HayYHOTO TMO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUMN (HaOMI0ACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIUPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUjIa MOJIb30BAHUS XUMUYIECKON
oCyZIoii U Ja0OpaTOPHBEIM OOOpYJOBaHWUEM, a TaKXKe MpaBWiIa OOpamIeHUus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpaALIEHUs] OPTaHUYECKUX BEUIECTB MPY HArpeBaHUU, NMOIYUYEHUE
TUJIEHA U W3YYEHUE €ro CBOWCTB, Kauye€CTBEHHBIE PEAKIMU OPraHUYECKHUX
BEIIECTB, JCHATypamus OETKOB NpPH HarpeBaHWU, IIBETHBIC PEaKIMH OCIKOB) B
COOTBETCTBMHM C TMpaBUJIaMH TEXHUKHA OE€30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOpPYAOBAHHEM, TMPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3amuCH ypPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpElICTBa MacCOBOM
uHbopMaImy, Nurtepuer U JPYTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  TMpaBWJIa  SKOJIOTHYCCKH
1IEJIECO00Pa3HOr0 TOBEJCHUS B OBITY M TPYJOBOM JIEATCILHOCTH B IEJAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOIICH MPUPOJHOH Cpeabl, OCO3HABaTh
OMAaCHOCTh BO3JICHCTBHUS HAa >XUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHX
BEIICCTB, MOHUMas cMbIC Tokasarens [IJIK, moscHSITH Ha IpHMepax CIIOCOObBI
YMCHBIIICHUS M TIPEIOTBPAIICHUS WX BPEAHOIO BO3JICHCTBHS Ha OpPraHU3M
YCIIOBEKA;

JUIsE OOyYaroIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JIOCTYHHBIX METOJAX ITIO3HAHWS BEIISCTB U
XUMHUYCCKUX SBJICHUM;

JUISE  CJICTBIX W CIa0OBHIANIMX OOYyYarOmUXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins ais 3anucu XuMHUYeCKUuX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHMS Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHUpa, POJM XUMHUU B T[IO3HAHUU SIBIICHUM
npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KyJAbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM JI pelIeHUs] TPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0pPOBBIO U MPUPOJHON
cpene;

BIIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloNIue MOHATHS (XMMHYECKUN DJIEMEHT, aToMm, HW30Tom, s-, P-, -
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJd, MOJb, MOJIIPHBIH OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOAHAS ), KPUCTAINIMYECKAsl pEHIETKA,
TUIBl ~ XUMHUYECKUX  PEAKUUHA, PpacTBOp, AJIEKTPOJIMTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTHYECKAS JAUCCOLMAlMS, OKHUCIUTEIb, BOCCTAHOBUTEIh, CKOPOCThH
XUMHYECKON peakiMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON Auccoruanuu, nepuoaudeckui 3akoH [[. WM. Menneneesa,
3aKOH COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IMOHMMAHUS NPUYHMHHOCTH H
CUCTEMHOCTH XUMHWYECKHUX SBJICHUH, (PaKTOJIOTHYECKHUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHHH U 0€30MacHOM HCTOIb30BAaHUN BOXKHEHIIINX HEOPTaHMYECKUX
BEILIECTB B ObITY u MPaKTHYECKON NEeATENbHOCTU YEJI0BEKA;



c(OpPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIC MPU3HAKU HOHSITUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOIB30BATH COOTBETCTBYIOIIME IOHATUS IIPU
ONKMCAaHUHU HEOPIaHUYECKUX BEIIECTB U UX NIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUN  XMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BELIECTB (yrapHbld TIa3, YIJIEKUCIbIA Ta3, aMMMaK, raméHas
U3BECTh, HETAUIEHAs! U3BECTh, IUTHEBAS COJIA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEJENSATh BAJICHTHOCTh U CTEIIEHb OKHCIECHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIeHTHAsl, MOHHAs, METaJUINYecKasi, BOJOPO/HASI) B COCAMHEHUSX, THII
KPUCTAJUNIMYECKOM PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAsl, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHCHU;

c(hOpMHPOBAHHOCTh YMEHHI yCTaHaBJINBAaTh MIPUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONPENEIEHHOMY Kiaccy/rpymnmne
COEIMHEHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCH/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHbBIE TUAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHI PacCKphIBaTh CMBICI MEPUOAUYECKOro 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLYIO, 0OBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIUY;

c(OpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaThb SJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKMX dJeMeHTOB |—4 meprnonoB Ilepmoandeckon CHUCTEMBI
xuMudeckux snemeHToB JI. M. MeHneneeBa, WCIONb3ysd NOHATHA «s-, P-, -
JJIEKTPOHHBIE opourtanm, «OHEPTreTHYECKUE YPOBHMY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMMYECKHMX DJIEMEHTOB U MX COCIMHEHUU
1o nepuoaam u rpynnam Ilepronnueckon cucrembl XUMUYECKUX dy1emMeHToB /I, 1.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMHMCHIBATH)  OOIIME
XUMHYECKHE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE TI'€HETHYECKOM CBSA3M MEXKJIYy HEOPraHWYECKUMH
BEILECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XUMHUYECKHE PEaKUUu IO
pazIMYHBIM IMPU3HAKAM (YUCIY M COCTaBY pPEArupyroIIHUX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTETIICHEH OKHCICHHS 3JIEMEHTOB, 0OpaTHMOCTH
peaKlMy, y4acTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHMH COCTaBJISATh YPABHEHHS pEaKUui pazIudHbIX
THUIIOB, MOJHbIE U COKpAUIEHHbIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBast
yCIJIOBUS, pu KOTOPBIX 3TH peakuuu UIYT 10 KOHIIA;



c(OPMHPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIMH, TMOITBEPIKIAIOIIHE
KaueCTBEHHBI COCTaB PAa3jIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB,

c(OpMHPOBAHHOCTh ~YMEHHUH  pacKpbiBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
peaKIMK OT Pa3IN4HbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO0 PAaBHOBECHSI
B 3aBUCUMOCTHU OT BHEIIHETo Bo3nencTBus (npunuui Jle-1latensbe);

c(hOPMHPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh XHWMHYECKHE IPOIIECCHI,
JeKaIle B OCHOBE IMPOMBIIIJICHHOTO TMOJIYYCHHUS CEPHOM KHUCJIOTHI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONIMX HAYYHBIX MPUHIUIAX M
AKOJIOTHYCCKUX TPOOJIEeMaxX XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHS C HCIOJb30BaHHEM
TIOHATHS «MacCcOBasl JIOJSI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IPY XUMHYECKUX PEaKIMIX, MacChl BEIIECTBA WM 00bEMA Ta30B 10 M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MU O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, PEBPAIEHUS U COXPAHEHUS dSHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocy/iol U JabopaTopHBIM OOOpYIOBaHUEM, a TaKXXe IpaBujia OOpallleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (Pa3sioKeHHE MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpEJEIEHUE Cpebl PpPacTBOPOB BEIIECTB C IOMOILIBIO YHHUBEPCAJIBLHOTO
WHMKATOPA, BIUSHUE PA3TUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIlnw,
peaknuu MOHHOTO OOMEHa, KaueCTBEHHBIE pEaKIMu Ha Cyib(par-, KapOooHaT- H
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TemaM «Metamisl» u «Hemeramnb»y) B COOTBETCTBUM C TPAaBWIIAMH TEXHUKHU
0€30MMacHOCTH TP OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYyIOBAHUEM,
NPEICTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIONIUX pEaKuii U (HOPMYIUPOBATH BHIBOJBI HA OCHOBE
ITHX PE3yJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHUUYECKH AaHAIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMAIINIO, TIOJIY4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYHHUKAIIUH, Nutepuer u JPYTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  MpaBWJIa  JKOJIOTHYCCKH
1IEJIECO00Pa3HOr0 TIOBEJACHUS B OBITY M TPYJIOBOM JIEATCILHOCTH B IEJAX
COXpaHEHUs CBOETO 3J0POBbS M OKPYXKAIOIICH IPHPOAHOW Cpejbl, OCO3HABATH
OMACHOCTh BO3CHCTBUS Ha JKMBBIC OPTaHU3MBI ONPEICAEHHBIX BEIIECTB, TOHUMAs
cmpicit Tokazarens ITJIK, moOsSCHAT, Ha mpuMepax CIOCOObI YMEHBIECHUS U
IPEIOTBPAILCHHS KX BPEHOTO BO3JICHCTBUS Ha OPTraHNU3M YCJIOBEKA;

JUISE OOYYarOIMXCS C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMCHHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHMS BEIICCTB U
XUMHUYCCKUX SIBJICHUMN;

JUIS  CJICTBIX W CIA0OBHIANIMX OOYYArONIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO0 CUCTeMYy oOo3HadeHui JI. bpainsa s 3amucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE

INIJTAHUPOBAHME 10 KJIACC

KouunvecTBo yacoB JIeKTPOHH
HaumenoBanme bie (Iu(ppoBbIE)
Ne Kontpo IpakTn
/ pa3iesioB U TeM Bcer o0pa3oBaTe/IbHbIE
mn JbHBIE YyecKue
NMPOrpamMMaIl pecypcsl
padoThbI padoThbI
Pa3nen 1. TeopeTrnyeckne 0CHOBBI OPraHUYeCKO XUMUH
[IpenMeT opraHn4eckoil XUMHUH.
1. Teopus 3
CTPOCHHS OPTaHHUUECKUX
coennHeHnii A. M. byrneposa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoabt
2. [Ipenenbuble yriaeBogopoabl — 2
AJTKAHBI
) HenpenenbHbie yrieBoaopos: 6 1
' QJIKEHBbI, AJIKATUCHBI, ATIKIHBI
2. ApomaTtruecKue yriieBoJ0pO Ikl 2
5 [IpupoaHbIe HCTOYHUKHU 3 1
' YIIEBOIOPOIOB U UX MepepadoTKa
Hroro mo pazaeny 13
Paznen 3. Kuciopoacoaep:kamiyue opraHuueckue coeinHeHnst
3. Cruptel. ®enon 3
3 Anwsaerunbl. Kap6oHoBbie 7 1
' KUCIOTHI. CIIOKHBIE F(UPBI
3. VYrineBoasl 3 2




Hroro no pazneny

13

Pa3nen 4. A3oTcoaep:xaniue OpraHnvecKue coenHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pasnery 3
Pa3nen 5. BoicokoMos1eKYJIIPHBbIE COeTMHEeHU s

51 [Tnactmaccer. Kayayku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U (uudposbie)
Ne n/mm KonTtposabHubie IIpakTnueckue
TeM NMPOrpaMMbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTudyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [leprognueckuii
11 3akoH u [lepnommdaeckas cucrema 3
XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa
12 Crpoenue BemiectBa. MHOroo0pasue 4
' BEIIICCTB
1.3 XUMHUYECKUE peaKIuU 6 1 1
HWroro no pazaeny 13
Paznen 2. Heopranuueckasi XuMusi
2.1 Meramibt
2.2 Hewmeramis 1
53 CBs13p HEOPraHUYECKUX U 5
' OpPraHUYECKUX BEILECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMus U KU3Hb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[TPOTPAMME







ITOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/u

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHHs

JIEKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypcbl

[IpenMeTr opranuyeckon XUMHM, e&
BO3HMKHOBEHHUE, Pa3BUTHE U
3HA4YCHUE

Teopus cTpOeHUS] OPraHUYECKUX
coequHennii A. M. bytiepoga, eé
OCHOBHBIE TTOJIOKEHUS

[TpencraBienne o KIacCHPHUKAUH

OpraHMYECKUX BEILECTB.
Homenxknarypa

(cucremaTnueckas) U TpUBUAJIbHbBIE
Ha3BaHUs OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTMUYECKUH P

Meran 1 3TaH — npocTennme
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBa

OTUIICH U MMPOIMUJICH — HpOCT@fIH.IHG
MNpEaACTAaBUTCIN aJIKEHOB

ITpakTruueckas padora Ne 1.
«[Tony4yeHne STUIICHA U U3YUCHUE €TO
CBOWCTB»

Ankanuensl. byraguen-1,3 u
Metunoyraauen-1,3. [lonydenue
CUHTETHYECKOr0 KaydyKa U pe3UHbI




10

AJIKMHBI: COCTaB 1 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTHUYECKHUM PS/I.
Anerniies —

MPOCTEHUIITNI TTPEICTABUTEIb AJTKHHOB

11

Brruucnenus 1o ypaBHEHUO XUMHUYECKON
peakuuu

12

Apenbl: 0eH3011 ¥ TOIy0J1. TOKCHYHOCTh
apEHOB.

13

I'eneTnueckas cBA3b yrieBoAOPOAOB,
MPUHAUISKAIINX K Pa3IMYHBIM KJlaccaM

14

[TpupoaHbIe HCTOUHUKH YIIIEBOAOPO/IOB:
MIPUPOIHBINA T'a3 U MOMYTHRIC HEPTSIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ TIepepaboTKH

15

[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB:
MPUPOIHBIN ra3 v MONyTHbIE HEPTIHbIE
ras3pl, He()Th ¥ MPOIYKTHI €€ MepepaboTKu

16

Kontponbnas pabora o pazzaeny
«YTIIEBOIOPOABDY

17

[IpenenpHblE OAHOATOMHBIE CIUPTHI:
METAHOJI ¥ 3TaHoJ. BogopoaHas cBs3b

18

MHoroaroMHbBIS CIIMPTHI: OTUJICHT JIMKOJIb
U IIIMOCPUH

19

@DeHOI: CTPOEHUE MOJIEKYJIBL,
¢dbu3znuecKkue 1 XMMHUYeCcKre CBONCTBA,
MIPUMEHEHUE

20

Anpaeruasl: hopmanmbaerua u
arneTaiabaerun. AleToH

21

OHOOCHOBHBIE ITpeJIeNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHas

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBD)

23

CTeapI/IHOBaH M OJICMHOBAsA KUCJIOTHI, KaK
IMpEACTAaBUTECIN BBICHINX Kap6OHOBI)IX
KHUCJIOT

24

Mpbuta Kak CoJId BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe ACHCTBHUE

25

CrnoxHbie 2UPHI KaK TPOU3BOIHEIC
KapOOHOBBIX KUCJIOT. [ MAPOIIH3 CIIOKHBIX

3¢upoB

26

JKupbl: ruapoNu3, NpUMeHEHHE,
Ononmoruueckast poib )KUpPOB

27

YTIIeBobl: COCTaB, KiIaccu(DUKAIIHsI.
Bakneiiiue npeacTaBUTeNN : INII0K034,
bpykTO3a, caxaposa

28

Kpaxman n nemnrono3a Kak IpupoJHbIe
ITOJINMEPBI

29

KonTtponbHas pabora o pasaeny
«Kucnoponcoaepxamue
OpPTaHUYECKUE COCIUHECHHUS/
Bceepoccuiickas

poBepoyHast paboTa

30

OO11as XapakTeprUCTUKa a30TCOACPIKAIINX
OpPraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepodHas pabora

31

AMWHBI: METHJIAMUH W aHUIHH

32

AMUHOKHUCIIOTHI Kak aM(OTepHbIe
OpraHU4eCKUE COCIUHEHMUS, UX
ouonorunyeckoe 3HaueHue. [lentupl.
benku kak npupoaHeie




BBICOKOMOIJICKYJIAPHBIC COCAUHCHUS

OCHOBHBIE IOHATHSI XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHU I !
OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1
coenuHenuii. [lnacrmaccel,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB 3

10 [TIPOT'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

Koan4yecTBO yacoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHuyeckue
padoThI

Jara
HU3yYeHHs

DJIEKTPOHHBIE
uugpoBbie
o0pa3oBaTejibHbIE

pecypcbl

XUMHUYECKHAH DIIEMEHT. ATOM.
DnekTpoHHas KOH(QUTYpAIUs aTOMOB

[Tepuoauyeckuii 3aKOH U
[Tepuoguueckas cucrema XUMHYECKUX
anemenToB . 1. Menaeneena, ux
CBSI3b C COBPEMEHHOU

TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHWYCCKUX DJICMCHTOB U UX
COCIMHEHM 110 TPYIIIaM U IIEPUOAAM.
3HavyeHHE MePUOIUYECKOro 3aKOHA U
CHCTEMBI XUMHUYECKUX 3j1eMeHTOB JI. 1.
Meneneera B

pa3BUTUU HAYKU

Crpoenue BeliecTBa. XuMHUECKas
CBSI3b, €€ BU/Ibl; MEXaHU3MbI
o0pa3oBaHUs

KOBAJIEHTHOM cBsi3M. Bomopoanas cBs3b

BanenTHOCTS.
DIIEKTPOOTPULIATEIILHOCTb.

Crenens OKUCIEHMS. BemecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonaTHE O TUCIEPCHBIX CUCTEMAX.
W cTuHHBIE U KOJUTOUIHBIE PACTBOPBI.
MaccoBas 10151 BelecTBa B pacTBOpE




Knaccugukamnus 1 HomeHkIaTypa
HEOPraHUYECKUX COETMHEHUI.
I'enernueckast CBSI3b ~ HEOPraHMUYECKUX
BEIIECTB, Pa3JIMYHBIX KJIACCOB

Krnaccudukarus XuMHUECKUX peakiiuii B
HEOPTraHWYECKON U OPraHUYECKON XUMHH.
3aKOH COXpaHEHUsI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALLECHUS SHEPTUH TTPU
XUMHUYECKUX PEaKIIHsIX

CkopocTts peakiuu. O0paTuMbIe peakiuu.
XUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bnusiue
pa3NUYHBIX (PAKTOPOB HA CKOPOCTH
XMUMHUYECKON peaKiim»

11

DIIEKTPOIUTUYECKAS JUCCOLINAIIHS.
[Tonsitue o BomopogHOM moka3zarese (pH)
pacTtBopa.

Peakuuu nonnoro oomena. I'uaponus
OpPraHUYEeCKUX U HEOPTraHUYECKHUX BEILECTB

12

OKHUCITUTENBHO-BOCCTAHOBHUTEIILHBIE
peakuuu. [TonsTre 00 3nekTponuze
pacIiaBoB M pacTBOPOB COJEN

13

Kontponbnas pabota o pazgeny
«TeopeTnueckrie OCHOBBI XUMUI

14

Mertaiubl, ux nonoxenue B [lepuognyeckoit
CUCTEME XUMHUYECKUX 3jieMeHTOoB /1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOCHUS
aTomoB. O0mre Gpu3nIecKre CBOWCTBa
METaJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUN
P HAaIPSDKEHUN METAJIIIOB

16

XUMHYeCKHe CBOMCTBA BaKHEUIIINX
METaJUIOB (HaTpUii, KaJaui, KaJIbIUH,
MarHui, aJlOMUHHAN ) U UX COSAMHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIH U UX
COEIMHEHUU

18

XnUMHUJecKre CBOMCTBA IMHKA, JKeae3a U UX
COEIMHEHUI

19

[Ipaktrueckas padora Ne 2. "Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
«MeTtamb»"

20

Hewmertannel, nX m0OJI0XKEHHUE B
[Teproauueckoil cucTeMe XuMHYECKUX
anemenToB JI. 1. MenjeneeBa u
O0COOCHHOCTH CTPOEHUSI aTOMOB

21

®u3nYECKHe CBOMCTBA HEMETAIIIOB.
ANOTpOnys HEMETAUIOB (Ha IpUMepe
KHCIJIOpOJIa, Ccephl, pocdopa u yriaepoaa)

22

XUMHUYECKUE CBONCTBA raJIOr€HOB, CEPhI U
HUX COeIUHEHUN

23

XuMHYECKUE CBOWCTBA a30Ta, (pocdopa u ux
COEIMHEHU N

24

XHUMHUYECKUE CBOMCTBA YIIepo1a, KPEMHUS U
UX COCOIUHEHUN

25

[IpuMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O0001IeHre U cUCTEMAaTH3aKs 3HAHUH 110




teme «Hemeramis». Berancienus no
YPAaBHEHUSAM XUMHUYECKUX PEAKLINNA 1
TEPMOXUMHUUYECKHUE PACUETBI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
JKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME
"Hemeramnsl"»

28

KonTtponbHas pabota mo remam
«Metamnel» U «HemeTamiby

29

Heopranunueckue 1 opraHndeckue KUCIOThI.
Heopranuueckue u opranunyeckue
OCHOBAHUS

30

AMpoTepHbIe HEOPTaHUYECKUE U
opranudeckue coequHeHus. ['enernueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponps xumun B o6ecrieueHNN YKOJIOTHIeCKOM,
JHEPreTUYECKON U MUIIEBOW OE30IMacCHOCTH,
Pa3BUTHU MEIUITUHBI

32

[IpencraBnenus 00 OOLIMX HAYYHBIX
MPUHLUIAX TPOMBIIIJIEHHOTO MOIY4YE€HUS
BaKHEHIIINX BEIIECTB

33

YenmoBek B MHPEC BEIICCTB 1 MAaTCPUATIOB

34

XWMHUA U 310POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB
1O [TIPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NMpPoBEPSIEMOro
pe3yJabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero 001ero 00pa3oBaHus

1

TeopeTI/Iqecxne OCHOBbI OpFaHquCKOﬁ XUMHUHU

11

ChopMUpOBaHHOCTH MPEACTABICHUN 0 XUMUYECKON COCTaBJISIONIEH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHUpPA, POIM XUMUU B TO3HAHHUU
SBIIGHUN TPUPOIBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIIMOHAJIBHOW TPpaMOTHOCTHU, HEOOXOAUMOM ISt
pelieHus MPAKTHYECKUX 3a/a4 u HKOJIOTUYECKH
000CHOBaHHOT'O

OTHOILIEHHUS K CBOEMY 3JI0POBbIO U MPUPOAHOI cpefie

1.2

Bnagenue cucTeMON XMMHYECKHX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIararome HOHSTHUS (Monexyina, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIIEHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIpHasl Macca, MOJIAPHBIA OOBEM, YIJIepOAHBIN CKeJeT,
(GyHKIMOHANbHAS ~ TpyINa, pajukall, H30MEepHs, H30MEpHL,
TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U
a30TcojiepKallle COeUHEHNs, OMOJOrHYeCK! aKTUBHbBIE BEIIECTBA
(yrneBoppl, )KUpbl, OEIKN), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS); TEOPUH M 3aKOHbI (Teopus
XUMHUYECKOTO CTPOCHHSI oprannueckux BemiecTB A.M. bytnepoga),
3aKOHOMEpPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH, (HAKTOIOrHUECKHE
CBEICHMSI O CBOWCTBax, COCTaBe, IOJIy4eHUH U Oe30macHOM
HCIIOJIb30BaHUH BaXHEHIIINX HEOPTraHW4YEeCKUX u
OpPraHUYECKHUX

BEUIECTB B OBITY U IPAKTUYECKOM JIESITEIHHOCTH YeJIOBEKa

13

ChopMupoBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE TNPU3HAKU
MOHATUM,  YCTAHAaBIMBAThb HX  B3aUMOCBS3b,  HCIOJbB30BaTh
COOTBETCTBYIOIIME IIOHATHS IIPU OIUCAHUU COCTaBa, CTPOEHUS
51

MIPEBPALLECHUN OPraHUYECKUX COCAUHECHHUI

14

c(OpMHPOBAHHOCTh YMEHUH  HCIIOJIb30BaTh XUMUYECKYIO
CUMBOJIMKY [UI COCTABJICHHS MOJIEKYJSIDHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, CoKpaméHHON) (POpMyNn OpraHMYECKUX BEIIECTB U
YPaBHEHUN XMMHWUYECKUX PEaKLUM, U3rOTABIMBATh MOJEIN MOJIEKYII
OpPraHUYECKUX BEILIECTB Ul WUIIOCTPALMM HMX XUMHUYECKOrO H

IIPOCTPAHCTBEHHOI'O




CTpOCHHUSI

15

ChopMupoBaHHOCT, yYMEHUM YCTaHaBIMBATh MPHUHAJIEKHOCTH
M3YYEeHHBIX OPraHMYECKHUX BEIIECTB MO MX COCTaBY M CTPOEHHUIO K
onpenenéHHoMy Kiaccy (Tpymne) CoeAuHEHUH (yrieBoAOopOjbl,
KHCJIOPOJl U a30TCOJEpIKalINE COECIUHEHUS, BBICOKOMOJIEKYIIIPHBIE
COCIITHEHHS ), JlaBaTh UM HA3BaHUSA o
CHUCTEMaTHUYECKOM

Homenkarype (IUPAC)

15

ChopMupoBaHHOCTh YMEHUSI OMPENENATh BUIbl XUMUYECKOU CBSI3U
B

OpPraHu4CCKux COCAMHCHUAX (OJII/IHapHBIe n KpaTHBIe)

1.6

ChopMUpOBaHHOCT yYMEHMSI TPUMEHATH: TMOJIOKEHUSI TEOpUu
CTpoeHus oprannyeckux Bemiects A.M. bytneposa ans o0bsicHeHus
3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS;
3aKOH

COXpaHCHUA MACCHI BCIICCTB

YrieBoaopoibl. Kucnoponconepxamue u
azoTcozepIKaIme

OPraHnuv4CCKUc COCANHCHMUA. BBICOKOMOJ'ICKyanHLIC COCOAMHCHM A

2.1

ChopMupoBaHHOCT, YMEHMH NPUBOAUTH TPUBHUAJIbHBIE Ha3BaHMS
OTJEJIbHBIX OPraHMYECKUX BELIECTB (ITHJIEH, MPOMWIEH, alleTUJIECH,
STHJICHTJIMKONb, TIHIEPHH, (eHomn, (opMambAeTuia, aueTalbAeTH,
MYypaBbMHAsl KHUCJIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAs KHUCIOTA,
CTEapUHOBAs KHCJIOTA, IIF0KO34, bpykTo3a, Kpaxmail,
LEJUII0NI03a,

TJIUIIH)

2.2

ChopMHpPOBAaHHOCTh YMCHHI XapaKTEepPHU30BaTh COCTaB, CTPOCHHE,
(1)H3H‘-I€CKI/IC U XUMHUUYCCKHUC CBOfICTBa THUITNYHBIX HpeI[CTaBI/ITeJ'Ief/'I
pa3JII/I‘-IHBIX KJIaCCOB OpI‘aHI/I'-IeCKI/IX BCIICCTB (MeTaH, 9TaH, 3THUJICH,
MPONUWJICH, aneTwuieH, OyramueH-1,3, mermnOyraguen-1,3, OeHzou,
METaHOJI, 3TAHOJI, dTHJICHTJIMKOIb, TJIMIEPHUH, (PEHO, alleTalbIeTH I,
MypaBbUHass U  YKCyCHas  KHUCJIOTBI, TJIFOKO3a,  Kpaxmail,
IEJUTIONI03A,

aAMHHOYKCYCHasl KUCJIOTa)




2.3

CdhopMupoBaHHOCTh YMEHUST WILTIOCTPHPOBATh TEHETHUECKYIO CBS3h
MEXKJly THUIOUYHBIMU  MPEACTABUTENAMH  Pa3IMYHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMUYECKHUX

peaKuuii C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYI

2.4

C(I)OpMHpOBaHHOCTB YMCHHA XapaKTCpU30BaTh
HCTOYHHUKH

YIIIEBOAOPOIHOTO CHIPBS (HE(Th, TPUPOHBII ra3, Yrolb), CIOCOOBI
UX NepepadOoTKU U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB

repepadoTKu

XUMUA U KU3Hb. Pacuérnl

3.1

CdopmMupoBaHHOCTh YMEHUH BJIAIETh CUCTEMOUN 3HAHUN 00
OCHOBHBIX

METOJaX HAy4YHOr'0 MO3HAHMS, UCIIOJIb3YEMBIX B XUMUHU MIPU
U3Y4YCHUU

BEIIECTB U XUMHUYECKUX SBJICHUU (HAOMIOACHUE, W3MEpPEHHUE,
SKCIIEPUMEHT,  MOJCIHPOBAHUE),  HCIIOIB30BATH  CHUCTEMHBIC
XUMUYECKUE 3HAHUS TUTSt TPUHSTHUS peteHui B
KOHKPETHBIX

KHN3HCHHBIX CUTyaluAiXx, CBA3aHHBIX C BEeUICCTBaAaMu n ux
IMPUMCHCHUEM

3.2

ChopMupoBaHHOCTh YMEHUH COOMIONATh MpaBWiIa MOJB30BAHUS
XUMHUYECKON TOCY/I0N W JTaOOpaTOpHBIM OO0OpPYAOBaHUEM, a TaKXKe
mpaBujia  OOpalieHusT C  BEIIECTBAMHM B COOTBETCTBUU  C
WHCTPYKIHSIMHI

110 BBIITOJIHCHHUIO na6opaT0pHr,1x XUMHWYCECKUX OIIBITOB

3.3

ChopMuUpOBaHHOCT, ~ YMEHUH  IMUJIAHUPOBATh W BHIMONHSTH
XUMHUYECKUN SKCIEPUMEHT (TpEeBpallleHUsT OPraHUYECKUX BEILECTB
IIpY HArpeBaHUM, IIOJYYECHHE HTUIICHA U H3Y4YCHHE €ro CBOMCTB,
KAUECTBEHHBIC pEAaKIUU OPraHMYECKUX BEUIECTB, JEHATypalus
O€JKOB MPH HArPEBAaHUH, LIBETHBIC PEAKIIUN OEJIKOB) B COOTBETCTBHH
C MpaBWJIAMH TEXHUKH 0€30MacCHOCTH MPU OOpAIIEHUH C BEIIECTBAMHU
U J1a00paTOpPHBIM  O00OpYIOBaHHWEM; TIPEACTABIATH PE3YIbTAThI
XMMHUYECKOTO IKCIEepUMEeHTa B (opMe  3alucu  ypaBHEHHH
COOTBETCTBYIOIIUX

peakuuii 1 GopMyIHpPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IIpOBOAUTD BBIYHCIICHUA 1o
XUMHUYCCKHUM YPABHCHUAM (MaCCLI, 06’béMa, KOJIM4E€CTBa NUCXOOHOI'O
BCIICCTBA WJIM MPOAYKTA pPCaKOWU I10 U3BCCTHBIM MACCE, O6’béMy,
KOJIMYECTBY OAHOI'O

Y3 UCXOJIHBIX BEIIECTB WJIK TPOJIYKTOB PEAKIIUH)




3.5

CdhopmupoBaHHOCTH YMEHUI KPUTHUYECKH
AHAIIM3UPOBATh XMMHUYECKYIO
MHPOPMALINIO, TIOTYYaeMyI0 M3 Pa3HBIX HCTOYHHKOB

(cpencTBa MmaccoBoii HHGOpMaLUH, ceTh IHTEpHET U Ipyrue)

3.6

CdhopMupoBaHHOCTh YMEHHI COONIOIATh MpPaBHJIa JKOIOTHYECKH
11€J1eCO00Pa3HOro MOBEACHUSI B ObITY M TPYAOBOM AEATEIBHOCTH B
LEJIIX COXPAaHEHHUs] CBOETO 3/0pOBbS M OKPY)KaloIleH HpupoaHON
Cpenbl, 0CO3HaBaTh OMACHOCTh BO3JICHCTBUSA Ha KHMBBIE OPTraHU3MbI
ONpeNeNEHHBIX ~ OpPraHMYeCKHMX  BEUIECTB, IOHUMAas  CMBICI
nokazarens [IJIK (mpemenbHO  OMYCTUMOW — KOHILEHTpPALUM),
NOSACHATH ~ Ha  INpUMepax CIIOCO0BI YMEHBIICHUS U
NPEJOTBPALLICHUS WX BPEIHOTrO

BO3I[€I>'ICTBHH Ha OpraHu3M 4YCJIOBCKaA

11 KIIACC

Kon
NMPoBEPSIEMOro

IIpoBepsiemMblie MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMBbI CpeHero 0o11ero 06pa3oBaHus

pe3yJibTara

1

TeopeTnyeckrue OCHOBbI XUMUU




11

Bnanenue cucremMoil XUMHUYECKMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS  (XMMHUYECKUM DJIEMEHT, aToM,
9JIEKTpOHHAsT 000J10YKa aroma, S-, p-, O-3JIEKTPOHHBIC OpOWUTAIN
aTOMOB, HWOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD,
CTETNICHb OKHCIICHHS, XUMUYECKas CBS3b, MOJb, MOJSIpHAas Mmacca,
MOJIIPHBIN O00BEM, KpPUCTATMYECKAs PEHIETKA, THIbI XUMHUYECKUX
peakuuii (OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHJOTEPMUYECKHE,  pEaKIMu  HOHHOrO  OOMEHa),  pacTBOp,
AJICKTPOIUTHI, HEIJIEKTPOIUTHI, SJEKTPOIUTHYECKAsT AMCCOIHAIINS,
OKHCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOH pEaKIInH,
XUMHYECKOE  DPABHOBECHE); TEOpPUHM U  3aKOHBl  (Teopus
AJIEKTPONIUTUYECKON nuccounanuu, Ilepuogmueckuit 3akon J[.U.
MeHneneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKAN SI3BIK  XUMHH, (AKTOJIOTMUECKAE CBEIACHUS O
CBOMCTBaX, COCTaBe, MOJYYECHUHW M O€30MacHOM HCIOJIb30BAaHUU
BOKHEUIIINX HEOPTAHWYECKUX BEIIECTB B OBITY M IMPAKTHYECCKOU
TSI TeTbHOCTH

YCJIOBCKA

1.2

ChopMHpOBaHHOCTh YMEHHMH BBISBIATH XapaKTEPHBIE MPH3HAKH U
B3aMMOCBSI3b W3YYEHHBIX MOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
IIOHATUS IIPU OIHCAaHUM CTPOCHUS U CBOWCTB HEOPraHUYECKUX
BEILIECTB U MX IPEBpALICHUN; BBIABIATh B3aMMOCBI3b XUMUYECKUX
3HaHUHN c ITOHATUAMHU u IIPEACTABJICHUSIMU

JPyrux
eCTeCTBeHHOHay‘-IHBIX HpeHMeTOB

1.3

Branenue OCHOBHBIMH METOJAMHM HAYYHOTO IO3HAHUSI BEIIECTB
U XUMUYECKHX sBIIeHHUN (HaOmroieHne, u3MepeHue,
SKCIIEPUMEHT,

MOJICJIMPOBAHUE)

14

ChopMupoBaHHOCT YMEHHUU OINpEAENsTh BAJICHTHOCTb M CTENEHb
OKHCJICHUSI XUMHYECKHUX OJJIEMEHTOB B COCIUHEHHSIX Pa3IUYHOTO
COCTaBa, BHJl XUMHYECKOW CBSI3M  (KOBaJIeHTHAs, HWOHHAafi,
MeTaJlTn4ecKas, BOZIOPOJTHAS) B COETMHEHUSIX, THUII
KPUCTAUTMYECKON pemETKH KOHKPETHOro BelIecTBa (aToMHas,
MOJIEKYJISIpHAsl, NOHHAS,

MeTaJTHIEeCKas)

15

ChopMupoBaHHOCTh YMEHUH OIpENeNsITh XapakTep Cpelbl B
BOJIHBIX

pacTBOpaxX HCOPraHNMICCKHUX COGI[I/IHCHI/Iﬁ

1.6

CdopmMupoBaHHOCT ~ YMEHUS  KJIacCH(DUIIUPOBATH
XUMHUYECKUE

pCaKkiunu 1o pasjIMYHbIM IPU3HAKAM (‘II/ICHy " COCTaBy

pearupyrommx BelecTB, TEIUIOBOMY3(DeKTy  peakiuu,




U3MEHEHHUIO CTEIleHEN

OKHCJIEHUSI ~ JJIEMEHTOB,  OOpaTUMOCTH  PEaKLuH,
Y4acTHIO

KaTajam3aropa)

1.7

ChopMUpOBaHHOCT, yYMEHUN COCTaBISATh YpPAaBHEHUS pEaKIUil
pa3IMYHBIX THUIIOB, TOJIHBIE M COKpAII€HHBIE YpPaBHEHHUS PEaKIIHii
MOHHOTO OOMEHAa, YYMTHIBAsl YCJIOBHSI, MPU KOTOPBIX ITH PEAKIIHUU

UayT
JI0 KOHIIA

18

CdopmupoBaHHOCTh YMEHUH IIPOBOJIUTH peakuuy,
HOATBEP K IAt0IINe KauyeCTBEHHBIN COCTaB pas3INYHbIX
HEOPraHMYEeCKHX BEILIECTB, pPacllO3HaBaTh OINBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIIIME B BOJIHBIX

pacTBOpax HEOPTraHWYECKUX BEIIECTB

1.9

ChopMHpOBaHHOCTE YMEHHUI PacKpbhIBaTh CYIIHOCTb
OKHMCJIUTEIIBHO- BOCCTAHOBUTENBHBIX  PEAKIMH
IIOCPENCTBOM COCTABIICHHS

AJIEKTPOHHOTO OaJlaHCa ATHX peaKIui

1.10

CdopmupoBaHHOCT, yMEHUH OOBSCHATH 3aBUCHMOCTD
CKOpOCTH

XMMUYECKOH PeakIMy OT pa3InyHbIX (haKTOPOB

111

CchopMHpPOBaHHOCTE ~ yMEHUM  OOBSICHATH  Xapakrep
CMEILEHUS] XUMUYECKOT'O PAaBHOBECHS B
3aBHCHUMOCTH OT BHELIHETO BO3ACHCTBUS

(mpuniun Jle arenbe)

O6IJ_[8.$I 1 HCOPTaHUYCCKasA XUMUSL

2.1

CdopmupoBaHHOCTH YMEHUN packpbiBaTh cMbica [lepuomnueckoro
3akona  J.W. MenneneeBa  u JEMOHCTPHUPOBATh ero
CHCTEMAaTU3HUPYIOLIYIO, OOBSICHUTEIIEHYIO u

IMPOrHOCTUYCCKYIO

byHKIIUN

2.2

ChopMupOBaHHOCTE ~ YMEHHMI  XapaKTepH30BaTh  IJIEKTPOHHOE
CTPOEHHE aTOMOB XHMMHYECKMX dJeMEeHTOB |—4  mnepuonos
[Tepuoauueckoii CHUCTEMBI XUMHYCCKUX 3JIEMEHTOB J.N.
MeneneeBa, HWCHOIB3yS TMOHITHA  «S-, P-, 0-3J1€KTpOHHbBIE
opouTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COECIUHEHHI II0
nepuojiaM M rpymnmnam

IIepuonnueckoi cucrteMsl XuMHUYeCKuX 1eMeHToB [[.M. MenneneeBa




ChopMHpOBaHHOCTD YMEHHI XapaKTEpU30BaTh (OMHUCHIBATH) OOIIHE

XHUMHUYCCKHIE CBOMCTBA HCOPTraHNMYCCKUX  BCHICCTB  PA3JIMYHBIX

2.3 KJIACCOB, IIOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBA3U
MEXIy HEOpraHHYECKUMU BEICCTBAMH C TTOMOIIHIO
YpaBHEHUI
COOTBETCTBYIOIIUX XUMHYCCKUX PEAKITUI
ChopMupoBaHHOCT, ~ YMEHHIA  yCTaHABJIUBAThH
24 NpUHAAICKHOCTh
HEOPTAaHWYECKUX BEIIECTB IO WX COCTaBY K OIpPEACIEHHOMY
KJ1accy
(rpymnme) coenuHeHUI (ITPOCThIE BEIIECTBA — METAJIBI U
HEMETAaJLIbI,
OKCH/IbI, OCHOBaHHUsI, KUCIOTBI, aM(OTepPHBIC THIPOKCHJIBI, COJIH)
CdopmupoBaHHOCTH YMEHHH UCIIOJIb30BaTh XUMHYECKYIO
CUMBOJHKY JJsi COCTaBlieHUs (OpMyN BEIIECTB U YpaBHEHUU
25 XUMHUYECKUX peakiuii, cucreMatnueckyto HoMeHknaTypy (IUPAC) u
' TPUBUAIbHBIE Ha3BaHHUS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB
(yrapHblii Ta3, YIJIEKHCIBI Ta3, aMMUakK, Tali€Has W3BECTb,
HerameéHasi U3BECTb,
MUTHEBAs COJIA, MUPUT U APYTHE)
CdopmupoBaHHOCTh YMEHUN XapaKTepPU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBAa HEOPraHMYECKHX BEHIECTB Pa3IUYHbIX
2.6 KJIaCCOB, TMOATBEPXKJAaTh CYIIECTBOBAaHUE T'€HETHUYECKOM CBS3U
MEXJly HEOpraHMYeCKUMU BEIIECTBAMHU c MTOMOIIbIO
YpaBHEHUI
COOTBETCTBYIOIUX XUMHUECKUX peaKIuil
ChopMupOBaHHOCT, ~ YMEHUH  IUIAHUPOBATh W BBINOJHATH
XUMHYECKUN DKCIIEPUMEHT (pa3jioKeHUEe TEepOKCHIa BOAOpOIa B
MPUCYTCTBUHM  KaTajlW3aTopa, ONpeIeICHHe Cpeapl PacTBOPOB
BEIICCTB C IIOMONIBI0 YHHBEPCATHHOI'O WHIUKATOPA, BIUSHUE
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEakIuu, PeakKIuu
57 MOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIIMU Ha Cyib(par-, KapOoHAT- U

XJIOPHUI-aHUOHBI, Ha KaTHOH aMMOHUSI, perieHue
AKCIIEPUMEHTAIIBHBIX 3a7a4 IO TeMaM

«Metaiel» u  «Hemeramibl») B COOTBETCTBMM C IpaBHJIaMU
TEXHUKH O€30MaCHOCTH TIpH OOpalleHWH C BEHIECTBAMU U
nabopaTopHbIM  00OpYJOBaHWEM;  TPEACTABIATh  PE3YJIbTAaThl
XUMUYECKOTO JKCIEpUMEeHTa B  (QopMe 3alluCH  ypaBHEHUU
COOTBETCTBYIOIIIUX

peakuuii 1 GopMyITUpPOBaTh BEIBOJBI HA OCHOBE ATUX PE3YJIHTATOB




ChopMupoBaHHOCTh yMEHUW COOJIFOATh TIPABHIIA TIOJIH30BAHUS

XUMHYECKON TOCYI0l M 71ab0opaTopHBEIM 00OpYHIOBAaHHUEM, a TaKKe

=8 mpaBujia  oOpamieHus C  BEIIeCTBAMH B COOTBETCTBHHM  C
WHCTPYKLIHUAMHU
T10 BBITTOJIHEHHIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB
ChopMUpOBaHHOCT, ~ YMEHHMH  XapakTepuU30BaTh  XUMHUYECKHE
MPOLIECCHI, JIEKAITUE B OCHOBE MPOMBIIIJIEHHOTO TOJIYYeHHS] CEPHOI
29 KHUCTIOTBI, aMMHaKa, a Takke COPMUPOBAHHOCTH MPECTABICHUN 00
o0mmmx Hay4YHBIX MPUHLIHAIIAX u 9KOJIOTUYECKUX
npobiemMax
XUMHUYECKOT 0 IPOU3BOJICTBA
3 XuMus U )Ku3Hb. Pacuérsl
CdopmMupoBaHHOCTh TPEACTABICHHN O XUMHUYECKOMH
31 COCTAaBJISIOIEN
€CTECTBEHHOHAYYHON KapTUHBl MHpA, POIM XHUMHHU B
MMO3HAHUU
SBJICHUW TIPUPOABI, B (OPMUPOBAHUU MBIIIICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOAMMOH s
pereHus MPaKTUYECKUX 3a1a4y u AKOJIOTMYECKHU
00OCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO M MPUPOTHOM cperie
CdopmupoBanHOCTH YMEHUI KPUTHUYECKH
3.2 aHAJIM3UPOBATh XUMUYECKYIO
uH(pOpMaIUIo, TOTy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB
(cpencTBa MaccoBOM KOMMYHUKAILIUU, ceTh IHTEpHET U Ipyrue)
CdopmMupoBaHHOCTh YMEHHUN COOIOIATh TpaBUjIa SKOJIOTHUUYECKU
33 1e1eco00pa3Horo MoBeAeHUsI B ObITY M TPYAOBOM JEATEIbHOCTH B
' LENIsAX  COXPAaHEHHMs  CBOEro  3JI0pOBbSI M OKpYXarouen
MIPUPOIAHOU
cpebl
Oco3HaBaTh OMacHOCTh BO3ACHCTBUS HA IKUBBIE OPraHU3MBbI
34 ONpENENIEHHBIX BEUIECTB, MOHMMas cmbica mnokaszarens [I/IK,

MOSICHATH Ha TMpUMepax CrnocoObl YMEHBILICHHS U MPEIOTBpAICHUS
UX BPEIHOrO

BO3JICMICTBHS HA OPraHU3M YEJIOBEKA




3.5

ChopMupOBaHHOCT, ~ yMEHHW  NPOBOAWTH  BBIYUCICHUS  C
UCIIOJIb30BaHMEM TIOHSTHS «MaccoBasi JOJsl BEIIECTBA B PAacTBOPEY,
O0OBbEMHBIX OTHOLIEHWI ra3oB NpPHU XUMHUYECKUX PEAKLHIX, MACChI
BEIIIECTBA WM 00BEMA ra30B 10 U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00bEMY OIHOIO M3 yJ4aCTBYIOIIUX B PEAKIUU BEINECTB,
TerioBoro 3¢ @dekra peaknuy Ha OCHOBE 3aKOHOB COXPAHCHHUS
Macchl

BCHICCTB, IPCBpalICHUA U COXPAHCHHA OHCPIrun




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

Teopernyeckne OCHOBBI OPraHUYECKON XUMUHU

11

[IpenMer OopraHM4yecKod XMMHH: €€ BO3HUKHOBECHHUE, PA3BUTHUE U 3HAUEHUE B
MOJIyYEHHH HOBBIX BEILIECTB M MATEPHUANOB. Teopus CTPOEHHUS
OpraHUYECKUX

coequHeHnii A.M. bytnepoBa, €€ OCHOBHBIE I1OJIOKEHUS

1.2

CtpykrypHble (OopMynabl OpraHMYEcKHMX BemiecTB. [ omomorus,
nu3oMepusl.

XuMHUecKas CBSI3b B OPraHuvYCCKUX COCANMHCHUAX — OAMHAPHLIC WU KPATHLIC

cBsi3u. [IpescraBienne o Kiaccu(UKAIMKA OPraHMYEeCKUX BEIISCTB

1.3

HomeHnknarypa opraHM4ecKuX COCAMHEHM (cucTeMaTudeckas) u
TPUBHATIHHBIE

Ha3BaHUS BAKHEUIITNX HpeHCTaBHTGHeﬁ KJIaACCOB OPraHMYCCKUX BCIICCTB

YrieBoaopoabl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTUYECKUH psii. MeTaH u 3TaH —
MpOoCTeuIIme

MNpCACTABUTCIIN AJIKAHOB! (bI/ISI/I‘IeCKI/IC W XMMHYECKHE CBOMCTBA (peaKI_[I/II/I

3aMCIICHUA U FOpeHI/IH), HaXO0XIACHHUEC B ITPUPOALC, ITOJTYICHUC U IPUMCHCHHC

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pPsiA. DTHIEH U IMPOIUIEH —
IpOCTEeNIINEe MPEICTABUTENIN aJKEHOB: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApATallUM, OKHUCIIEHUS
51

HOJ'II/IMepI/I?,aHI/II/I), MOJTYYCHHE U IPUMCHCHNC

2.3

Anxamuensl: OyraameH-1,3 wu MerunOyramueH-1,3: cTpoeHwue,
Ba)KHEHIIIHE

XUMHYECKHE CBOICTBa (peakius noiaumepusanun). [lomyuenne cuHTETHYECKOTro

KaydyKa ¥ pe3HHbI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUUECKUH psiA. ALIETUIIEH —
NPOCTEHINNN TpPEACTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (U3NYECKUE U
XUMHYECKHE  CBOMCTBA  (peakuMM  THAPUPOBAHUS,  TaJlOr€HUPOBAHUS,
ruapaTalui,

TOPEHMS]), IONYUEHUE U TPUMEHEHUE




2.5

Apenbl. benzon: cocraB, crpoeHue, (U3NYECKUE U XMMHYECKHE CBOWCTBA
(peakuu TrajoreHUpOBaHUS M HUTPOBAHUA), IMOJy4YE€HHE U TPUMEHECHHE.
Tomyout: cocraB, cTpoeHHE, (PU3NICCKUE W XUMHYCCKHE CBOWCTBA (peakiuu
TaJIOrCHUPOBAHUA U HI/ITpOBaHI/ISI), IMOJIYYCHHUEC U NPHUMCHCHHUC. ToxcuaHOCTH
apeHoB. ['eHeTHuYecKas CBA3b MEXAY YIVIEBOAOPOJAAMH, IPHUHAIEKAILIUMU
K

Ppas3JIMYHbIM KJIaCcCaM

2.6

IIpupoaHbie HCTOYHUKHU YIIe€BOAOPOAOB. IIpupoaHbIi Ta3 U MOIIYTHBIE
HedTsHbIC

ra3el. Hedtb u e€ npoucxoxaerune. CriocoOb! epepadoTku HeTH: meperoHka,
KPEKHHT (TepMUYECKUM, KaTATUTHUECKU), mupoius. [IpoaykTsl nepepadboTku
He()TH, UX TPHUMEHEHHE B TMPOMBINUICHHOCTH M B ObITYy. KamMeHHBIH yronib
u

MIPOJIYKTHI €r0 nepepaboTKu

Kucnopoaconepsxkamiye opraHn4eckie COeMHEHNS

3.1

[IpenenbHble OAHOATOMHBIE CIHUPTHL. MeETaHONT U 3TaHON: CTPOEHHE,
dbusznyeckue M XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMH MeETallJlaMH,
raJIoreHOBOJIOPO/IaMU, TOpPEHHE), MpPUMEHEeHHEe. BoJopoIHbIe CBSI3U MEXKAY
MoOJIeKyJIaMU CUpPTOB. JleficTBre MeTaHOMa U STaHOJIa Ha OPTaHU3M YEJIOBEKa.
MHoroaToMHble CIUPTHL. DTUICHTIIUKOIb U TJIHIEPUH: CTpOeHHE, PU3NYECKUE
U XUMHUYECKHE CBOWCTBAa (B3aMMOJEWUCTBHE CO IIEJIOYHBIMU METaUIaMu,
KayeCcTBEHHAs peaklMss Ha MHOroaToMHble chnupThl). JlelicTBue Ha
OpraHu3M

YCJIOBCKA. HpI/IMeHCHI/IC TJIMOCprUHA U OTUJICHIJIMKOJIA

3.2

®deHoM:  CTPOEHHE  MOJEKYJbl, (QU3NYECKHE U  XUMHYCCKHE
CBOMCTBA.

Tokcuunocts (henona. [Ipumenenue penona

3.3

Anpaerunbl 1 KeTOoHbI. DOpMaNbIETH I, alleTaIbJACTH/I: CTPOeHNE, (PU3HIECKIE
u

XHUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHUA W BOCCTAHOBJICHUA,

Ka4CCTBCHHEIC peaKHI/II/I), IMOJYYCHHUC U IIPUMCHCHUC

3.4

OnHOOCHOBHBIE MpeJieNibHbIE KapOOHOBbIE KUCIOThl. MypaBbUHAsA U YKCYyCHAst
KHCJIOTBI: CTpOoeHHe, GU3NYECKue U XUMUYECKHE CBOMCTBa (CBOMCTBa, oOIIMe
JUIS KJlacca KHCIIOT, peakiusi 3TepuuKaluu), MOJydeHUE U INPUMEHEHHE.
CreapuHOBasi W  OJIEMHOBAasi KHCIOTHl KaK MPEACTAaBUTENM  BBICIIUX
KapOOHOBBIX

KUCIIOT. MEBIJIa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC ,HGP'ICTBHG

3.5

CrnoxHble 2QHUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
CJIOKHBIX

a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonorundeckas

POJIb )KUPOB




3.6

YrneBogpl: cocTaB, Kiaccu(uKaius yrieBoaoB (MOHO-, IU- U MOJIHCAXapUIb).
['moko3a — mpocTeliuii MOHOcaxapul: OCOOEHHOCTU CTPOEHMSI MOJIEKYJIBL,
¢uznueckue M XMMHUYECKHE CBOWCTBA (B3aMMOAEHMCTBHE C THUIPOKCUIOM
meau(Il), okucnenme  aMMuayHbIM  pacTBOpoM  okcuzaa  cepebpa(l),
BOCCTAHOBJICHHE, OPOKEHUE IIIOKO3bl), HAXOXKJEHUE B IIPUPOJE, IPUMEHEHUE,
ouonoruueckast posib. @orocunTe3. OpykTo3a Kak u3oMep Titoko3bl. Kpaxman
U LEUII0J03a Kak mpupoaHble nonumepbl. CTpoeHue Kpaxmaiga H
LEeJUIoNo3bl. Pu3nueckue u

XMMHUYECKHE CBOMCTBA Kpaxmaja (THApOoJIu3, Ka4YeCTBEHHAsI PEAaKIIUs C HOJIOM)

A3zoTcoaeprkaliye OpraHMuecKue COeAMHEHU s

41

AMMHOKHCIOTEI KakK aM(i)OTepHBIG OpPTraHUYCCKHEC COCIAUMHCHUA. duznyeckue
u

XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (HAa MpUMepe TIWIMHA).
buosnornueckoe

3HAYCHHUEC aMHWHOKHCIIOT. HGHTI/II[BI

4.2

benku Kak mOpUPOAHBIE BBICOKOMOJIEKYJISIPHBIE  COEOUHEHHUS.
[TepBuuHasi, BTOpuYHasi M TpEeTUYHas CTPYKTypa OEIKOB.
XUMHUYECKHAE CBOWCTBA OEJIKOB:

TUAPOJIN3, ACHATYpAIUA, KAYCCTBCHHBIC PCAKIIMU Ha Ocnku

BBICOKOMOJ'IeKy.]'IﬂpHBIe COCINHCHUA

5.1

OCHOBHHG IIOHATUS XHUMHUHU BBICOKOMOJICKYJIHPHBIX COGI[I/IHCHPIfII MOHOMep,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEpPU3ALHUM,  CPEIHSSA
MoJieKyJisipHasi Macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN —

MOoJIMMEPU3al U IMMOJTMKOHACH CALI A

5.2

OKCHEpUMEHTAIbHbBIE METOJbl M3YYEHHs BEIIECTB U UX
MIpeBpaIleHuil: 03HaKOMIICHHE ¢ 0Opa3iamMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,

Kay4dyKoB. [lorydeHue CHHTETUYECKOrO KayuyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHMS

TeOpeTI/I‘ICCKI/Ie OCHOBbI XMMHH

11

XUMUYECKUH 371eMeHT. AToM. Slipo aToMa, H30TOIBI. DIIEKTPOHHAS 000JI0UKa.
DHepreTHyeckue ypoOBHH, IOJYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpenesieHHs] 3JIEKTPOHOB IO OpOHTanmsiM B
aToMax >JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpaLIHs aTOMOB




1.2

[lepunonnuecknii 3akoH U Ilepumommyeckas cucreMa XMMUYECKHUX DJIEMEHTOB
H.U. MenneneeBa. CBs3p mnepuoauueckoro 3akoHa u Ilepuoanueckoit
CUCTEMbI XUMHUUYECKUX 3eMeHTOB (.M. MenaeneeBa ¢ COBpeMEHHON TeOpUen
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMsS] CBOMCTB XMMMUYECKUX
3JIEMEHTOB M 0O0pa3yeMblX HMH TMPOCTBIX U CJIOXHBIX BEIIECTB IO
rpynnaM M Tepuojam.

3HaueHue MNEPHUOANYICCKOI'0 3aKOHA B PA3BUTHH HAYKH

1.3

Crpoenne BemecTBa. XHUMHUYECKas CBA3b. BHABI XMMHMUYECKOH CBS3U
(xoBaJIeHTHAsl HEMNOJSApHas M MOJsSIpHAasi, WOHHAasA, MeTajuindeckas). VoHs:
KaTHOHBl U AaHUOHBI. MeXaHM3Mbl O0pa30BaHUS KOBAJIECHTHOH XHMHUYECKOM
CBSA3U

(oOMeHHBIN U JOHOPHO-aKLENTOPHBIN). BomopoaHas cBsizb

14

BanenTHOCTS. 3J'ICKTp00TpI/II_IaTeJ'ILHOCTB. CreleHb OKUCTICHUS

15

BemecTBa MonekyIsipHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH TOCTOSTHCTBA
COCTaBa BeIIECTBA. THUIBI KPUCTALINICCKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUNA  KPHUCTAUIMYECKOM  PEIIETKH. [Tonstue 0
JUCTIEPCHBIX

cucremax. McTtuHHBIE H KOJUIOUAHBIE PaCTBOPEI. MaccoBas J0JIs1 BEIIECTBA
B

pacTBope

1.6

Knaccugukamnus HeopraHndeckux coequHennii. Homenknarypa
HEOPTaHUYECKUX

BEILECTB

1.7

XuMHUYeCKass ~ peaKLysl. Knaccupukanuss ~ XUMHUECKMX  peaKmui
B

HEOPraHWYECKOW M OPraHWYECKON XMMHHU. 3aKOH COXPAHEHHUS MACChI
BEIIECTB, 3aKOH COXPAHEHUSI U MTPEBPALICHUS SHEPTUN TPU XUMHUUYECKHUX

peaxkusax

1.8

CKopocCTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatuMmble peakiuu. XuUMHUecKoe paBHOBecHe. MDakTophl, BIHAIOLINE
Ha

cocTosiHue xuMuueckoro paBHoBecus. [Ipunuun Jle Ilarense

1.10

DnekTponutudeckas nucconuanus. CUIbHBIE U cIaOble AIEKTPOJIUTHI.
Cpena

BOJHBIX paCTBOPOB BCIICCTB: KHUCJIad, HeﬁTpaJIBHaSI, mciao4dHas. PeaKI_[I/II/I

WOHHOI'0 0OMeHa

111

OKHCIUTEIFHO-BOCCTAHOBUTEIbHEIC pCaKunu

HeOpl"aHI/I‘ICCKaH XHUMUA




Hemeramnbl.  [lomoxenune HemeramioB B Ilepuoaguyeckoid  cucreme

xumuaeckux snemerToB J[.M. MeneneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.

21 dusnueckre CBONCTBA HEMETAIOB. AIIOTPONUsS HEMETAUIOB (HAa MpUMEpE
KHUCJIOpOJa, CEPBHI,
¢docdopa u yriaepoaa)
XUMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAIJIOB (TajoreHOB, CEphl, a30Ta,
99 dochopa, yrimepoma U KpeMHHSI) UM UX  COCOUHEHUH  (OKCHJIOB,
' KHCIIOPOJICOIepAKAIINX KHCJIOT, BOJIOPOJHBIX COCJIMHCHMI ).
IIpumenenune
BaXKHEUIITNX HEMETAJUIOB U UX COeIUHEHHUHU
Mertamnel. [lonoxenue meramioB B Ilepronnueckoil cucTeMe XUMHYECKHX
93 anemeHnToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX
' o0oyoyek aTromMoB MeTauioB. OOmmue (HU3NYECKUEe CBOMCTBA METAJLIOB.
CnutaBbl METaJLIOB.
DIIEKTPOXUMHUUECKUH psiJl HAIPSHKEHUI METAJIIIOB
XUMHUYEeCcKHe CBOMCTBa Ba)KHEHIIMX METAUIOB (HATpH, Kajauil, KajabIui,
2.4 MarHui, aJlOMUHUHN, IUHK, XPOM, JKele30, MeAb) U WX COCAMHEHUH.
Oo61mume
crocoObI Oy4YeHus: MeTauioB. [I[puMeHeHre METaJIJIOB B OBITY U TEXHUKE
['eneTnueckas CBsI3b HEOPTAaHMYECKUX BEIIECTB, MPUHAICKAIIUX K
2.5 pa3InYHbBIM
KJIaccam
3 XUMUS U KA3Hb
Ponp xumuu B 00€cCTeYeHHH SKOJOTMYECKOM, HYHEPreTHUECKON M MHUIIEeBON
31 0€30I1acCHOCTH, Pa3BUTHH METUIMHBL [loHATHE O HAyYHBIX METOAaX
MO3HAHUS
BEILECTB U XMMUYECKUX PEaAKLIMA
3.2 [IpencraBienust 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOTYYEHUSI
BOXHEHIIMX BEUIECTB. YETOBEK B MHUPE BEIIECTB U MATEPUANIOB: BaKHEHILNE
CTPOUTENIbHBIE MaTepHalibl, KOHCTPYKIUOHHBIE MaTepuaibl, KPacku, CTEKIIO,
KepaMuKa, MaTepuaibl i DJIEKTPOHUKH, HaHOMAaTEpHalbl, OPraHUYECKHE
u
MHUHEpaJIbHBIEC YA0OpeHUS
Xumusi U 370pOBbE YEJIOBEKA: IIpaBWJIa HUCIOJIb30BaHUSA
33 JIEKapCTBEHHBIX

MpernapaToB, MpaBuia 0€30IIaCHOr0 UCTIONB30BAHUS MPEMApaToOB OBITOBOM

XUMHHU B HOBCGHHCBHOﬁ KHU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumust, 10 knace/ I'abpuensa O.C., Ocrpoymos WU.I'., CnagxoB C.A. AKIIMOHEPHOE 00IIECTBO
«M3parensctBo «lIpocBemenne»
» Xumust, 11 knacc/ I'abpuensa O.C., Octpoymos WU.I'., CitagxoB C.A. AKIIMOHEPHOE OOIIIECTBO

«3narensctBO «IIpocBenienue

METOANYECKHUE MATEPHUAJIbBI IJI151 YUUTEJA

1.TInayruna I'.B. CuryanuoHnssie 3ananus no xumud. 8 - 11 xiaccer.- M.:BAKO, 2014.-144 c.- (Macrepckas
YUUTEIS] XUMUH).
2.ITmayruna ['.B. XuMus B TEXHONOTHAX CENBCKOTO X03s1iicTBa: Yuel. mocobue mis yd-cs 8-11 xir.
obmeobpa3oBat. yapexaenuit.- M.: ['ymannt. u3g. neatp BJIAZOC, 2003. -176 c.:umr. —(b-ka yauTens Xumun).
3. [Inuyruna I'.B. Xumus B TEXHOIOTHSX celbCKOro xo3sicrea: 8-11 kii.: Meroa. mocodue.- M.: I'ymMaHuT. u3n.

nentp BJIIAJIOC, 2003. -144 c.:unn. — (b-xa yuuTens XuMun).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. 1C: Ypok. Pexum goctyna: https://urok.1c.ru/

2. ObnayHasa nnatdopma oTobpaxeHns BepuduLMpoBaHHOIO LMPPOBOro
obpa3oBaTtenbHOro KoHteHta u cepencoB AO «N3paTtenbcTBo «lpocBeLLeHney.

Pexum pgoctyna: https://educont.ru/

3. Cant YUN.PY

4. MobunbHoe anekTpoHHOoe obpa3oBaHue. Linpposasn obpasoBatensHasn cpeaa
C UHTEPaKTUBHbLIMWN OHManH-Kypcam. Pexunm goctyna: https://mob-edu.com/



https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://dzen.ru/away?to=https%3A%2F%2Feducont.ru%2F
https://dzen.ru/away?to=https%3A%2F%2Fmob-edu.com%2F

5. HoBas wkona. OHnanH-wkKona noarotoeku K EM3 no Bcem npegmertam.
Pexum pgoctyna: https://educont.ru/

6. HoBbin guck. Lindposas obpasoBatensHas nnatdopma. YuebHble
MaTtepuarbl Ana NeaaroroB U LWKONMbHUKOB. IHTepakTuBHbIA KOHCTPYKTOP YPOKOB

n ynpaxHeHun. Pexum goctyna: https://educont.ru/

7. Obnako 3HaHun. NHTepaKTUBHbIE YPOKN U LM POBLIE AOMALLHME 3a[aHuS.

Pexum pgoctyna: https://www.imumk.ru/

8. ®okcdopa. KpynHenwasn oHnanH-wkona B Poccun. Pexum
poctyna: https://foxford.ru/

9. AKnacc. NMonHodyHKUnoHanbHana udpoBasa cuctema andg obpasoBaTenbHbIX

opraHusauuun. Pexunm goctyna: https://www.yaklass.ru/

10. Globallab. Llndpposas obpasoBatenpHasi cpeia COBMECTHOM
NPOEKTHOM N UccnefoBaTeNbCKon AeAaTenbHOCTU. Pexum
poctyna: https://globallab.org/ru/#.Yvgw2HZByUk

11. IBLS. NHTennektyanbHasa obpa3oBaTtenbHada nnatdopma ang y4eHUKOB U
neparoroB ¢ 6GubnuoTtekon obpazoBaTenbHOro KoHTeHTa nNo ProC. Pexnm
poctyna: https://ibls.one/

12. Ismart. YMHbIN TpeHaxXép OJ15 NOBbILLEHNSA OLLEeHOK. Pexum
pocrtyna: https://www.ismart.org/

1. http://www.hij.ru
2. http://chemistry.narod.ru

3. ttp://him-school.ru
4, http://school-sector.relarn.ru/nsm/

I@ ansa 10 knacca, YMK MaHyiinos A.B.
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https://lbz.ru/metodist/iumk/chemistry/files/fcior10.pdf
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