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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpPOBHE CpeaHero oomero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanmbHOro 3akoHa or 29.12.2012 Ne 273-03 «O6
obOpaszoBanuu B Poccuiickoit deneparuny, TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEIHEr0 OO0IIEro 00pa30oBaHUS
(®OIT  COO), mnpeacraBieHHblx B  DenepadlbHOM  TOCYJAPCTBEHHOM
oOpazoBarenbHoM cTtanaapre COO, c¢ yuérom Konuenmuu mnpenosaBaHus
yuyeOHOro mpenMera «XuMHUsS» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoii
Qdenepanvy, peaNu3yIOMIUX OCHOBHBIE O00pa3oBaTelbHBIE MPOrpPaMMbl, U
OCHOBHBIX TOJIOKeHUH «CTpaTeruu pas3BUTUsS BocHHMTaHus B Poccuiickoit
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopstkenue I[IpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3padOTKE MPOrpamMMbl MO XUMHUH, K OIPENEIICHUIO
oOuielt crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTUS OOYUYarOIIMXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryaibapie nojoxeHus PI'OC COO o B3anMO0OOYCIOBICHHOCTH IEJeH,
CoZlepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NoJy4aeMoe BBIITYCKHUKAMHU
o011e00pa3oBaTenbHON OpraHU3alluy, SBJSETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
[EJIOCTHOM cHUCTeME XUMHYECKOro o00pa3oBaHUs. T IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIICH KYIbTYPHI
YeJIOBEKa, a TaKKe JKOJIOTMYeCKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbI0 M MpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHueE
oOy4Jaromuxcs Ha YpOBHE CpEAHEro oo1iero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npeaMera  «XuMUs», COIAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpPENENEHbl B
OporpaMMe MO XUMHUU C YY4ETOM CHeUU(PUKA HAayKH XUMHUH, €€ 3HA4YECHHS B
NO3HAHUU MPUPOALI U B MaTEpPUAIIbHOM MU3HU OOIIECTBA, a TaKXKe C y4ETOM
o0IMX 1eneldl W TMPUHIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIiero oopasoBanus B Poccuiickoit deneparuu.

XWUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPAET OCOOYIO POJib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHON KYyJIbTYpBHI.
OnHa BHOCHT CBOI BKJIaJl B ((OPMHUPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3J]aHHE IEJIOCTHOI'O MPEACTABICHUS 00 OKpY)KAIOIIeM MHpE KaK O €JUHCTBE
OpUPOABl U YeJIOBEKa, KOTOpoe (QOopMUPYETCs] B XMMHHM Ha OCHOBE NOHMMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMu, XHMHs CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCITIOBUEM YCTIEITHOTO
Tpyla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHass XUMHUSI KakK Hayka
CO3UJAaTENbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBlIEHA Ha pEIICHUE
[JI00ABHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOIMUYECKON OE30MacCHOCTH U OXPaHbI 3JJ0POBbSI.

B cootrBercTBUM ¢ OOMIMMM UEISAMH W MPUHIUIIAMH CpEAHEro oOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI ypOBEHB
U3YYEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOUIEKYJbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYK0 MM i1  BBIPA0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapistomiuMu - ipeiMeTa  «XHUMHsS»  SBISAIOTCA  0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHHUM MO HEOPTraHWYECKOW XMMUU (C BKIIOUYEHHEM 3HaHUM U3 00Iel XMMHUHU) U
OpraHn4eckon xumuu. @OpMUPOBAHUE JAHHOM CHCTEMBI 3HAHUM IPU HU3YUEHUH
npeamMeTa o0ecrneunBaeT BO3MOXKHOCTb PAacCMOTPEHHUsI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

CrtpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuueckas XuMus» copMupoBaHa B MpOrpaMMe MO XMMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuaja ©u oOYCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKHX YpOBHSIX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUN, a Tak)Ke Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJICKTPOHHBIX
npe/cTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKHU
AKTUBHBIX COCAMHEHUMU. B Kypce OpraHndeckol XWMHU TOJYYarT pPa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 001ero o0Opa3oBaHMs NMEPBOHAYAIBHbIE
NPEJICTABIICHUS O XMMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU pEaKIUU.

[Ton HOBBIM yriioM 3peHus B Tmpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan H (PaKTOJIOrMUYECKUE CBEIACHUS O BEIIeCTBaX U
XxuMuuyeckol peakiuu. Tak, B yacTHocTH, B Kypce «OOIlas U HeopraHuudeckas
XUMUS» OOyYalolUMCS TPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAYCHUE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMUECKUX TMO3UIIUH,



riy0’e TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA JTOro 3akoHa — OT
00001aro1Iel 10 OOBSACHAIOIEH U TPOrHO3UPYIOILIEH.

Enunas cucrema 3HaHMHA O Ba)KHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHMH, & TAKXKE O XUMHUYECKHX PEaKLUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojHsercs B Kypcax 10 um 11 xmaccos
AJIIEMEHTAMHU COJICPKAHMSI, WMEIOUIMMH KYJIbTYPOJOTHYECKH W MPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT ITOHMMAHHUIO B3aMMOCBSI3M XUMHUU C
JAPYTMMU HayKaMH, PAacKpbIBalOT €€ pojb B IO3HABAaTEIbHONM U MPAKTUYECKON
JeSITebHOCTH 4EeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHUS K TMpoIeccy
TBOpYECTBA B OOJIACTU TEOPUU W MPAKTUYCCKUX MPUIOKEHUN XUMHUH, TTIOMOTAIOT
BBIMTYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobjemax, CBA3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATh HMH(POpPMALUIO U
OpUMEHATh €€ JUIs TIOMOJHEHWs 3HAaHWW, pEHICHUs WHTENIEKTYaIbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENCKUX 3aa4d. B nenom cogepxanue yueOHOro
npeaqmera  «XUMHS»  JaHHOTO  YPOBHA  HM3YYEHHsS  OpPUEHTHPOBAHO  Ha
(GopmMupoBaHue y 0Oy4YaroIIUXCS MHPOBO33PEHUECKONM OCHOBBI ISl TOHUMAaHMs
¢umnocockux umed, TakuXx Kak: MaTepHalbHOE €IWHCTBO HEOPraHWYECKOro H
OpPraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, II03HABAEMOCTb NPUPOJAHBIX SBICHUM MyTEM OHKCIEPUMEHTAa U
pellieHus MPOTUBOPEUMH MEXAy HOBBIMU (akTaMM U  TEOpPEeTHYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH SKOJOTMYECKHUX MPoOIieM, a
TaK)ke MpodseM cOepeKeHUs] IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B mmane pemeHuss 3amad  BOCHHMTAHUA, PAa3BUTUS M COLMATU3ALUU
o0ydarouuxcs MPUHATHIE MPOTPAaMMON IO XHMHH TOAXOABI K OIPEIEICHHIO
COllep)KaHUsI M TOCTPOCHUS TMpeAMeTa MPeAyCMaTpuBalOT (OpMUPOBAHUE
YHHUBEpPCAIbHBIX YYEOHBIX JEWCTBUH, HMEIOMKUX 0a30BO€ 3HAYE€HUE IS
pa3jIMuYHBIX BHJOB JCSITEIBHOCTH: pEHIeHUs NpodjieM, IOWUCKa, aHaau3a u
00paboTku nHGOpMAIUU, HEOOXOAUMBIX JJISi IPHOOPETEHUS OMbITA MPAKTHUECKOMN
U HCCIIEOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUHU
XUMHUH.

B mnpaktuke mpenonaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 O0LIEro 00pa3oBaHus, IPU ONpPEIEICHUN
COJEPKATEIIbHOM XapaKTEpUCTUKU IIeJiel M3y4YeHUs IpeAMETa HalpaBlICHUEM
NEPBOCTENIEHHONM 3HAYMMOCTH TPAIULMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HayKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESITeNFHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KymbTypbl. C
METOJIMYECKON TOUKH 3PEHHsS] TaKOM MOAXOJ K ONpEeNeleHUI0 Leled H3ydeHHs
npeaMeTa sIBISETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJAIMU HU3YUYEHHS MpeaMeTra
«Xumusi» Ha 6a3o0BoM ypoBHe (10 =11 ki1.) sBAsIIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XMMHYECKMX 3HAHUW KaKk  BaKHeHIen
COCTaBIIAIONIECH €CTEeCTBEHHO-HAYyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOpPOH
JIeKaT KIIOYEBbIC TOHITHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOEHHE S3bIKa HAyKH, YCBOECHHWE U TMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHUE U PA3BUTHE NMPEACTABICHUM O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUid, HEOOXOIUMBIX [Jii MPUOOpETECHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBJICHHM,
MMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOW U MOBCETHEBHOMN KU3HMU;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIESITEIIbHOCTH, CBSA3aHHBIX C HAOJIIOJACHUEM U
OOBSCHEHHEM XHMHUYECKOIO OJKCIIEPUMEHTA, COOJIOJEHUEM IpPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsny ¢ atuMm, comepkareibHasi XapaKTepUCTHKA 1IeJIel U 3a/1ady U3y4eHHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpefHero oouero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeArnoYTeHUE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHWUsA OOydeHUs, OpPUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBIITYCKHHKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIAJACIOUIEro He
HAOOpOM 3HaHUM, a (QPYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHocoO0amMu |
YMEHUSIMU aKTUBHOT'O TOJYYEHHs] 3HAHUN U NMPUMEHEHHUS UX B PEAbHOU >KU3HU
JUISL PEIICHUS] IPAKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TUM npW U3ydyeHHM TMpeAMeTa «XUMHS» JOMUHUPYIOIIEE
3HaY€HHE MPUOOPETAIOT TAKKUE LIETU U 3a]1a4M, KaK:

aganTamys 00y4aroluXcsl K YCJIOBHSIM JTMHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMuUpOBaHHWE  WHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y O00yJarOmuXcs KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [IJIsi Pa3IUYHBbIX BHUOB
JESATENbHOCTU: pellieHus MpoOseM, MOUCKa, aHaiu3a U o0paboTKH HH(OpMaIUH,
HEOOXOIUMBIX JUIsI TPUOOPETEHHUS OMNBbITa JACSITEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHUM XUMHUHU, a TakKXKe JJIsI OIEHKH C TMO3UIUH
DKOJIOTUUECKON O€30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB M XUMHYECKHUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEN 00Y4YarIIUXCs: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XAMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA U aHajdu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJIEP KAHUS;

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOUINXCS aCCOIMATUBHOTO U JIOTHYECKOT O
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEJECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAMpaBICHHOCTH XUMHH, €€ BaXKHOW pPONHM B PEHICHWU TIO0ANBHBIX MpodIeM
palMOHAIBHOIO MPUPOIONOIB30BAHUS, TIOMIOJIHEHUSI SHEPTreTHUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTrO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHs OMbITa
UCIIOJIb30BaHUSl TONYYEHHBIX 3HAHUW JJIs MPUHATHS TPAMOTHBIX pEUICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOIero oOpa3oBaHUS NPEAMET «XHUMHUSI»
6a30BOro ypoBHS BXOAWT B COCTaB MPEAMETHON 00macTh «EcTecTBeHHO-HAy4YHbIE
PEeIMETHD.

O611ee yncIo YacoB, OTBEAEHHBIX JJI1 U3YyUeHHs] XUMHUHU, HA 0a30BOM YPOBHE
cpenHero obmiero oopaszoBanusi, cocrasisier 68 yacos: B 10 kimacce — 34 yaca (1
yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B
MOJIYYEHUH HOBBIX BEILIECTB W MaTepuajoB. Teopusi CTPOEHUS OPTAHUYECKUX
coenuuenuii A. M. bytieposa, e€ ocHOBHbIE MooxkeHuss. CTpyKTypHbIe (OPMYIIBI
OpraHWYecKuX BelecTB. [oMonorus, wu3zoMepus. XuMUYecKass CBSI3b B
OpPraHUYECKUX COCIMHEHUSX — OJIUHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHknarypa
OpPraHUYEeCKUX COCIUHEHUN (CHCTeMaTW4yecKas) M TpPUBHAIBHBIE Ha3BaHUS
BAXKHEHIIUX MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEHIECTB M HX NPEBpalCHUN:
O3HaKOMJIEHHE C O00pa3laMy OpraHWYeCcKHX BEIIECTB W MaTepuajamMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEUIECTB, HAOMIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHUE, OOYTIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psig. MeraH W 3TaH —
NPOCTEUIITNE TPEICTABUTEIN AQJIKAaHOB: (PU3UYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMmenieHus W TOpPEHHUs), HAxXOXJCHHE B MPUPOAE, IOJYyUYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsAJ. DTUIEH U NPOIUIIEH —
POCTEUIITNE TPEICTABUTEIN AQJIKEHOB: (PU3WYECKHEe W XHMHYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATAllMU, OKHUCJICHUS W
MOJIMMEPU3ALINH ), TIOTYYCHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u merunOyramueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus nonumepusanuu). [lonydyeHne CUHTETHYECKOTO
Kay4dyKa U Pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIICH
— TMPOCTEUIINNA TPE/ICTABUTENh AJIKHHOB: COCTaB, CTpOCHHE, (U3UYECKHUE U
XUMUYECKUE CBOMCTBA (peaklUy TUJIPUPOBaHUs, TaJIOr€HUPOBAHUS, TUApaTaIUH,
TOpPEHMUsI ), TOJTyYeHUE U TPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHHe, (U3NYECKHE U XUMHYECKHE CBOMCTBA
(peakuuu TrajJlor€eHUPOBaHUS W HUTPOBAHUS), MOJy4EHUE U NIPUMEHEHUE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  XumMuveckue  ceoucmea  (peakyuu
2aN02eHUPOBanUsl U HUMPOBAHUA), NoAyuyeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHeiii ra3 v IOIyTHBIE
HedTsaHbie ra3pl. HedTh um e€ mpoucxoxnenue. CrnocoObl mepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHUYEeCKUil), mnuponu3. IIpomykrsl
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpAIlCHMI:
O3HAaKOMJIEHHE C oO0pa3lamMu IUIacTMAacC, KaydyyKOB M PE3HHbI, KOJUICKIUU
«Hedbtb» u  «Yromb»,  MOJEIUPOBAHHE  MOJIGKYJ  YIJIEBOAOPOIAOB U
raJIoreHONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON paOOThl: MOJy4YEHHE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3anaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOIO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN ).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

[IpenensHple OQHOATOMHBIE CIUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
dusznuecknue W XUMHUYECKHE CBOMCTBA (pPEeaklMd C AaKTUBHBIMU METaJlJIaMHU,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAopomHbIE CBSI3M MEXITY
MOJIEKYJIAMU CITUPTOB. JIeCTBUE METaHOIA U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaroMHble€  COMPTHL.  OJTWICHIJIMKOIb W  T[JMUEPUH: CTPOCHHUE,
dbusznueckue W XUMHUYECKHME CBOWMCTBA (B3aMMOJECHCTBHE CO IIEIOYHBIMHU
MeTajulaMi, KaueCTBEHHAsl peakldsi Ha MHOroaToMHble cnupthl). JlelicTBue Ha
OpraHu3M 4enoBeka. [[pumenenne raounepuHa v STUIIECHTJIMKOIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenne penona.

Anpnerunpl U kemouvl. DopManmpaerui, AUETAIBAEIHA: CTPOEHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBA (peaklUu OKUCICHHS M BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIMH), OTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oOume g Kiacca KUCIOT, peakuus 3TepuuKaiim), MoayyeHue U MpUMEHEHUE.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KUCIOT. MbUIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe IEHCTBHE.

CnoxHble 3(QUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxkHbIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenune xupoB. buonornyeckas

POJIb )KUPOB.



VYrneBogel: coctaB, KjacCUUKAMs ~ yriaeBomoB  (MOHO-, JH- U
nojucaxapubl). ['oKo3a — NpocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (U3MYECKME W XUMUYECKHE CBOWCTBa (B3aMMOJIEUCTBHE C
rugpokcugom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKJACHUE B MPHUPOJE, MPUMEHEHHE,
ounonornyeckas poisib. @orocunTe3. PpykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a kak npupojiHbie nonumepbl. CTpoeHrue Kpaxmaia u
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
NpoBe/iIeHHEe, HAOJIIOJICHHE W ONHCAHME JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHUCJIEHUE 3TaHOja
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJHUIIEPUHA C
rugpokcuaom meau(ll)), anpaernnoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumomelcTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Brluncnenuss mo ypaBHEHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3oTrcoaepxaniie OpraHMuecKiue COeIUHEHUS.

AMMHOKHUCTIOTBI KaKk aM(OTEepHbIe OpraHnueckrue coeauHeHus. Duzndeckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe rmiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoaHBIE BBICOKOMOJNEKYJSApHbIE coenauHeHud. llepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFIOICHUE W OTMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpAIus OCIKOB MPHU
HarpeBaHUM, IBETHBIE PEAKIIUU OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHbBIE MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSS MOJEKYISIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUEHHsS] BEHIECTB M HX NPEBpallCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOW XUMHH B
10 kyacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TMOHATHM, TaK U TOHSATUMU, SIBISIOMIMXCS CHUCTEMHBIMH ISl OTACIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, Kiaccu(duKauus, NepuoJuIHOCTb, HAOIIOEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

®usuka: wmaTepusi, DHHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKYIa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperarHoe COCTOSHUE
BeleCTBa, GU3NUECKUE BEITMUMHBI U €IUHUIIBI KX U3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMONOTMYECKH aKTHBHBIC BemiecTBa (OENKH, YTIIEBOJbI, KHUPHI,
(bepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBL.

TexHomorus: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIIIUE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MpenapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX M CUHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHUYECKHM 3leMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
anemeHThl. OCOOGHHOCTH pacIpeneseHuss dJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepuonnueckuit 3akoH U Ilepuonnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOAUYECKOr0 3aKoHA U Ilepmoandeckor CUCTEMBI
xuMudeckux aneMeHToB [[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyIIaM M MEpHOIaM.
3HaueHue NEePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBS3b. BHAbI XUMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W TMOJIspHAasi, MOHHAs, MeTajuinueckas). MexaHU3MbI
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
aKienTopHslii). Bomopomnas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATETHEHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI ¥ AaHUOHBI.



BemectBa  MOJEKYJIpHOIO HM  HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MTOCTOSIHCTBA COCTAaBA BEHIECTBA. THUIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBONCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[ToHnAaTHE O nUCHEpPCHBIX cUcTeMaX. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10715 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHN. Homenxiiatypa
HEOPraHWYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
IIPUHAJISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas  peaknusa.  Krnaccudukanmss — XMMHYECKHX — peakiuii B
HEOPraHWYECKOM W OPraHWYECKOM XHWMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUH IIPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTumbie
peakuuu. XHUMHUYECKOe paBHOBecHue. MakTopbl, BIHSIOIMIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [lartense.

Dnektponutnyeckas aucconuanusa. CuiabHbe U cradbie anekTponutsl. Cpeaa
BOJHBIX PACTBOPOB BEILIECTB: KUCIJIAs, HEUTpaIbHAas, LIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUS BEIIECTB W WX MPEBPAILCHUN:
nemoHctpauus tabnun «Ilepuonuueckas cuctemMa xuMuyeckux snementoB [1. U.
MenpeneeBa», U3ydyeHHE MOENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OMUCAHUE JEMOHCTPAIIMOHHBIX U J1Ta0OPaTOPHBIX OMBITOB (Pa3yioKEHUE IEPOKCUA
BOJIOPO/Ia B MPUCYTCTBUM KATAIM3ATOPA, ONPEACIECHUE CPEIIbl PAaCTBOPOB BEILIECTB
C TOMONIbIO YHHUBEPCAIBHOI'O HWHIUKATOPA, pEaKIMH HOHHOTO OOMeHa),
MPOBE/ICHNE TPAKTUIECKON paboThl «BiausiHue pa3nuyHbiX GaKTOPOB HA CKOPOCTH
XUMHYECKOW pEaKIIum.

Pacuérnrle 3amaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHMX pEaKUMid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUEThl, pAacU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilomoxxenne HemerayuioB B Ilepuoamueckoir  cucreme
xuMudeckux sjeMeHToB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHCJIOpOJia, cephl, hocdopa u yrieposa).

XHWMHUYECKHE CBOWCTBA BAXKHEWILIHMX HEMETAJUIOB (TaJIOT€HOB, CEpPBI, a30Ta,
dochopa, yriaepoga M KpeMHHUS) U HX  COCAMHEHUM  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.



Meramuibl. [lonoxenune meramnoB B llepuognueckoi cucreMe XMMHYECKUX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTrajuioB. OOume ¢guznyeckne cBoMcTBa MeTamuioB. CruiaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPUM, KaJlUi, KaJablIUM,
MarHui, aJlOMUHUMN, IUHK, XpPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mume cnocoObl MmonyyeHus: MeTayioB. IIprMeHeHre MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
U3Yy4YEeHHE KOJUIEKIMH «MeTallibl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4, HaOJI0JIeHHEe M ONHCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHA AITIOMUHUS C PacTBOpaMU
KHCIIOT U IIeJIOYEl, KAUeCTBEHHbIE PEAKIIMU HA KAaTUOHBI METAJLIIOB).

Pacuérnble 3anaun.

Pacuérel macchl BemecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€thl Macchl (00bEMA, KOIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYSCKOM, DHEPreTHUYeCKON W MHIIEBOM
0€30MacHOCTH, PAa3BUTHUM MeAUIMHBL. [lOHATHE O HAy4HBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKIMOHHBIE MAaTE€pHaibl, KpPAaCKHU, CTEKIO, KepaMHKa,
MaTtepuainbl Uil 3JEKTPOHUKH, HaHOMAaTepHUalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI00peHHs.

XuMHUS W 3I0POBbE YEIIOBEKA: MPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia O€30MaCHOr0 MCIOJIb30BAHUS MPENnapaToB OBITOBON XUMUU
B [IOBCEIHEBHOM KU3HH.

MexnpeamMeTHbIE CBA3U.

Peanuzanmst  MeXNpeAMETHBIX  CBS3€d NOpH  H3ydyeHUH oOwmed u
HEOpraHn4ecKkoi xuMuu B 11 Kilacce ocymiecTBIIIETCS Yepe3 MCIOJIb30BAaHUE KAK
OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIONIUXCS
CHUCTEMHBIMHU JJIS1 OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TMOHSATHSA: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIaccuukauusg, MEepUOJUYHOCTb, HAOII0JIEHNUE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJIICHUE.



®dusuKa: MaTepus, SHEPTHs, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOIl, paINOAKTUBHOCTb, MOJIEKYJIa, SHEPIE€TUUYECKUIM YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BETUYMHBI U EIUHUIIBI UX
U3MEPEHHUSI, CKOPOCTh.

buomorus: kieTka, oOpraHuM3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OpraHUu3Me.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOIIUBO,
pECYpCHI.

TexHomorus: XMMU4YECKasi MPOMBIIUICHHOCTb, METALUTYPIus, MPOU3BOACTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IpPernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0y4YarolMMHUCs TIporpaMM CcpeaHero oOIero oo0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeJMETHBIM U mpeaMeTHbiM). HaydyHo-meroandeckoil OCHOBOHM st
pa3paboOTKu TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMM CPEIHETO OOIIero
00pa30BaHuUs SIBISIETCS CUCTEMHO-J1€ATEIbHOCTHBIN MMOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEILHOCTHBIM IMOJXOJIOM B CTPYKTypeE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMeTra «XUMHUS» HAa YPOBHE CPEIHErO
o01rero oOpa3oBaHus BBIJICICHBI CICAYIOIINE COCTABIISIONIHNE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKOW TpaxKAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEIEIICHUIO;

HAJIMYKE MOTUBAILIUU K 00yUYEHUIO;

I[EJICHATNPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKUX TPAAULIUNA 0a30BOM HAYKH XMMUMU;

TFOTOBHOCTh U CHOCOOHOCTH OOyYaromMXcs PYKOBOJCTBOBAaTbCA B CBOEH
NEATENTbHOCTA LEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, NPHUCYIIMMH IEJIOCTHOU
CUCTEME XUMHYECKOTO 00pa30BaHUS;

HAJIMYKE MPaBOCO3HAHUS IKOJIOIMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
1[€JI U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeAaMera «XHUMHS» JIOCTUTaroTCsi B
EIMHCTBE YYCOHOW ¥ BOCIHUTATEIBHOW JCITEIIBHOCTHA B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleajJjaMUd POCCHUHCKOrO TPa)¥JAaHCKOro OOIIECTBAa, NMPUHATHIMHU B OOIIECTBE
HOpMaMM W  TpaBWIaMH  TOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUSA mpeamera «XUMHS» OTPaXKarT
c(hOpMHPOBAHHOCTh OMbBITA IO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
o0y4Jaromuxcs Mo peaju3alyy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HaHHS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00s3aHHOCTEM,
YBaXXECHUSI K 3aKOHY U IPABOMOPSIIKY;

MpEACTaBICHUS O COIMAIBHBIX HOpPMax U TNpaBWIaX MEXKIUYHOCTHBIX
OTHOILEHHI B KOJUIEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENIbHOCTH MpU CO3JAaHUHU
y4€OHBIX MPOEKTOB, PEUIEHUU YYEOHBIX U MO3HABATEIbHBIX 3a/ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTb M TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTMKY U
apryMeHThI IpYruX MPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHUA

[EHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTE€YECTBEHHON XMMUH;

YBOXEHUS K MPOLECCY TBOPUYECTBA B OOJACTU TEOPUH M NPAKTHYECKOIrO
OPUMEHEHUS] XMMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh pEe3yibTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHWCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECAa M [I03HABATEIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUUY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMAaTh OCO3HAHHBIE PELICHUsS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApPHILEH C
NO3WMIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 310POBbSI:

NOHMMaHUsl IIEHHOCTEH 370poBOro U 0Oe30macHOro obOpas3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXMUYECKOMY 3/I0POBBIO;

coOrofieHrss TpaBui O€30MacHOro OOpalieHusi ¢ BEIIeCTBaMU B OBITY,
IIOBCEITHEBHOM )KU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHMMAaHUS LEHHOCTM IPaBWI WHIMBUAYAIBHOIO M  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HHU JIOACH;

OCO3HAHMSI MOCIEACTBUN M HENPHUATUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
QJIKOT OJIsI, HAPKOTHKOB, KYpEHHUSI);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEeATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrMX BHJIAX
NEATENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWHU MPAKTUYECKUX 3ajay
collMalbHON HANpaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3y4eHUI0 MPOGECCUuil pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUH 10 XUMUH;

YBaXXEHUSI K TPYY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHONW TPAaCKTOPHH
oOpa3zoBaHus, Oymymiedl mnpodeccur W peaau3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHUYECKH I1JeCO00pa3HOro OTHOIICHHS K TPHPOJE, KaK HCTOYHHKY
CYyILIECTBOBAaHMS KM3HU HAa 3EMIIE;

MOHUMAHMS TJIOOAJTBHOTO XapakKTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COITUATIBHOM CPEJIbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJb30BAHUA JOCTHXKEHUM XUMHUU IS
pelieHrs BONpOCOB PAllMOHAILHOTO TPUPOAONOIb30BAHNUS;

AKTUBHOTO HETNPHUATHS JIEUCTBUN, NPHUHOCIIIUX BpEl OKpYKaroleh
MPUPOJHON cpesie, YMEHUsI IPOTHO3UPOBATH HEOJAroNnpUITHBIC IKOJOTHUYECKHUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX JSHCTBUN U MPEAOTBPAIIATh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOI0 MBIIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTIBITA JeSATeTLHOCTH AKOJIOTUUECKOM HaIIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaThCSA MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLMAIBHOU
NpaKkTUKe, CIOCOOHOCTM ¢ YMEHHUS AaKTHUBHO MPOTUBOCTOSITH  HJEOJIOTHUU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHMs crnenuUKd XUMHU KaK HayKd, OCO3HaHUA €€ poiu B
GbOpMUPOBAaHUU PAIMOHAIBPHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBiIeHUsS 00 OKpYKarolleM MHpEe KaK O €IUHCTBE MPUPOJBI M YCIIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHCHUS
MIPUPOTHOT'O PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI  COBPEMEHHOM
UUMBWIN3ALMKU: B €€ T'yMaHUCTUYECKON HaMpaBICHHOCTH W BaXXHOM poOJIUd B
CO37IaHUM HOBOM 0a3bl MaTepualbHOW KYJIbTYpbI, PELIEHUHU II100aIbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILEBON U
AKOJIOTMUECKON 0e30MMacHOCTH, B PA3BUTHH MEIUIMHBLI, 00ECTICUCHUH YCIOBUU
YCHEIIHOTO TpyAa M DKOJOTUYECKM KOMGPOPTHOM JKM3HM KaXKJIOro YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, HCIIOIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



noJy4yaeMble 3HaHUS JJI1 aHAIU3a U OOBSICHEHUS SIBIICHUI OKPY>KaIOILIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeNaTh 0OOCHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB W HWMEIONIMXCA JaHHBIX C IIeNbI0 TOJTy4YeHUS
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIbHO HCIIOJIIb30BATh XUMHUYECKHE 3HAHUS IS
perieHus mpobieM B peajbHbIX )KU3HEHHBIX CUTYaIIUsAX;

MHTEpeca K IO3HAHUIO M UCCIIEIOBATEIbCKON A TETbHOCTH;

TOTOBHOCTM Y  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3audHbIX chepax npodeccruoHaIbHOMI

NEATECIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pPe3yJIbTaThl OCBOCHUS Y4eOHOro mpenmera «XuMus» Ha
YPOBHE CpEAHEro 00111ero o0pa3zoBaHus BKIOYAIOT:

3HAQYMMBIE  JUIS (dbopMupoBaHus MUPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHayYHbIEC MOHSTHUS, OTPAXKAIOUIUe
IEJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPIHUsl, SIBJICHUE,
IpoLECC, CUCTEMA, Hay4YHbIA (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNE, HAOIIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAJIbHbIC Y4eOHbIEe NeHCTBUS (TMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETYISTUBHBIE), obecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH U COIMATLHON KOMITETEHIINH 00YJarOIIHXCS;
CTIIOCOOHOCTH o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHbIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4yeOHbIE
JEUCTBHS B IIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHble PE3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  IIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMHM U  PErYISITUBHBIMU
JNEHUCTBUSAMH.

OBaanenue YHUBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AEeHCTBUAMMU:

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITENILHO  (OPMYNIHpPOBaTH U aKTyaJIU3UpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LENU ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABICHHBIMHU LIEIIAMU;

UCIIONIB30BaTh NPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJIEJISITh XAPAKTEPHBIE NPU3HAKU MOHATUM M YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATHS JIJIsl OOBSICHEHUS! OTJCIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAaHMWS W KPUTEPUU I KJIacCU(PUKaIMKU BEIIECTB W
XUMUYECKUX PEAKIINIA;

YCTAaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY H3YyYa€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYyXJICHUS (MHAYKTUBHbIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU PEIICHUU Y4YEeOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HAa3BAHHBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NIPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAaMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKIuu;

(dbopMyIHpOBaTh LIETU U 33/1a4U UCCIEIOBAHUS, UCTIOIb30BaATh MOCTABJICHHBIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUSA
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npoIiecca, CaMOCTOSTENBHO IPOTHO3UPOBATh €ro pe3ynbrar, (GopMyaupoBaTh
0000IIIeHUSs U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIaHHON padoTe;

npuOOpeTaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIbCKOW W MPOEKTHOM
NEATENbHOCTU, TMPOSBISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJad, MPUMEHEHUIO PA3IUYHBIX
METOA 0B MTO3HAHMUSI.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBAThCA B Pa3JIMYHBIX HCTOYHMKAX UHMopManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XHUMHYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (opM
npeACTaBICHUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTH 151
HEMIPOTUBOPEUYUBOCTH;



(GopMynupOBaTH 3aMpPOCHl U MPUMEHATH PA3IUYHbIE METOMABI MPHU MOUCKE U
orObope wuHpOpMaLMKM, HEOOXONMMOW i1 BBINOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

IpUOOPETaTh OMNBIT HCIOIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
uHpopmaiuu (cxemsbl, rpaduKu, JTUarpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHUE);

UCMOJb30BaTh HAay4yHBIH $3bIK B KayecTBE CpeAcTBa IpU pabore ¢
XUMHYECKON HMH(pOpMAIMel: NpUMEHSATh MeXNpeaMeTHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HarJIIJHOCTH.

OgBjajieHNe YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/71aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUaora U/uiu
JUCKYCCUH,  BbICKa3blBaTh  HAeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBIMOJTHEHUS MPEJIOKEHHOMN 3a/1auu;

BBICTYNaTh C MPE3EHTALMEN pe3ylbTaTOB IO3HABATEIBHON JEATEIbHOCTH,
NOJTYYEHHBIX CAMOCTOSTENBHO UM COBMECTHO CO CBEPCTHUKAMMU MPHU BBITOJIHEHUH
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pealu3alii y4eOHOro npoekta u GopMyJIupoBaTh BHIBOJbI
[0 pe3yJibTaTaM NPOBEIEHHBIX UCCIEIOBAHUA MYTEM COrJacOBaHUS MO3ULUHN B
X0J1e 00CYXJIeHUSI 1 00OMEHA MHEHUSIMU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABaTEIbHYIO
NEeATENbHOCTh, ONpenenss €€ Lead M 3aJa4yd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  alrOpUTM  JIEUCTBUM  TpHU
BBITIOJITHEHWM Y4YeOHBIX M UCCIIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccroco0 HMX perieHus ¢ Y4ETOM TOMYyYEeHHUs] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKIUAX;

OCYHIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CamMOaHallh3a
U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEGHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIM XHUMHUU B TIO3HAHUMU SIBICHUU



npupoabl, B  (QOPMUPOBAHWM MBIIUICHUS W  KYyJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBHOW TPAMOTHOCTH, HEOOXOUMOM TSI pEIICHHSI TIPAKTUIECKUX 3a7a9
¥ JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO W MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIONINE TOHATHUS (XUMHYECKHH DJJIEMEHT, aToM, DJJICKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATCILHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAas
Macca, MOJSIpHBIM O00BEM, YIIEpOAHBIN CcKener, (yHKIMOHAJIbHAS TpyIIa,
paauKai, U30MepHs, U30MEPHI, TOMOJOTHUECKUHN Psl, TOMOJIOTH, YIJIEBOIOPOIBI,
KHCIIOPOA W a30TCOJepP)KAINE COCIUHECHHS, MOHOMEp, TOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranndeckux BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHYECKUH SI3bIK XUMHH, MHPOBO33PEHUYCCKHEC 3HAHUS,
Jexalie B OCHOBE MOHMMAHHUS TPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUSI O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOIH30BAHWN BAXKHEUITNX OPTaHWYECKUX BEIIECTB B OBITY U
MIPAKTUICCKOMN NEeITEITLHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIE MNPU3HAKUA TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE TOHSTHS MPHU
OINMCAaHWUK COCTaBa, CTPOCHUS M MPEBPAICHUI OPTaHNYECKUX COSAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHYECCKYI0 CHUMBOJIMKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII&HHOMN)
dbopMynT OpraHMYEeCKHUX BEMIECTB W YpaBHEHUH XHUMHYECKUX PEaKIui,
W3TOTABJIMBATh MOJEINA MOJIEKYJI OPTaHMYECKUX BEIISCTB IS WILTIOCTPAIUN WX
XUMHUYECKOTO M IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHWUYEeCKUX BEMIECTB IO HMX COCTaBy M CTPOCHUIO K OMNPEeAcIEHHOMY
KJIacCy/Tpynme COeAMHEHU (YyraeBOAOPOMbI, KHCIOPOJ ¥ a30TCOACpIKAIINE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS IO
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NPUBOAUTH TPHUBHAILHBIC
Ha3BaHUS OTAEIHHBIX OPraHWMYECKUX BEMISCTB (ITHIICH, MPOMWICH, aleTUJIEeH,
STUJICHTJIUKONb, TIUICpPUH, (eHos, (GopMaibaerui, ameTaablerul, MypaBbUHASL
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OPMHPOBAHHOCTh yMEHHS ONPEACNTATh BHUABI XUMHYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa /it 00bICHEHUS! 3aBUCUMOCTU CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHMS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB,  CTPOCHHE,
dusznueckne U XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTENEH Pa3TMUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATUJIEH, MPOMUJIEH, AaleTUJIEH,
Oyranuen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ], ATAaHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (EHOJ, aleTalbJeru, MypaBbUHAas M YKCYCHas KHUCIOTBHI, TJIIOKO3a,
KpaxmaJi, IeJITI0N103a, AMHHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIUH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs  (HeTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadOTKH U
IPAKTUIECKOE TIPUMEHEHHE MMPOTYKTOB IepepaboOTKH;

c(OpMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCIEHUS 1O XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM IMPOJIYKTa
peakmuu MO W3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WJIM MPOTYKTOB PEAKIIHH ),

c(hOpMHPOBAHHOCTh YMEHHMI BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCTIOIb3yEeMbIX B XUMUU TIPU W3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJIICHUN (HaOt0IeHNEe, N3MEPEHHUE, SKCIICPUMEHT, MOJISTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYCCKHE 3HAHWS I TPUHATHS PCIICHUHA B
KOHKPETHBIX KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MTPaBUIIa MOJIB30BAHUS XUMHUYECKOM
MoCy/Iol U J1TabopaTOpHBIM O00OpyJOBaHHMEM, a TaK)Ke IpaBWia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBHIIOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBITIONHATh XUMUYCCKHM
AKCIIEPUMEHT (IIPEeBpAIlEHUs OPTraHUYECKUX BEIECTB MPU HATPEBAHUM, MMOTYUYEHUE
STWJIIEHA M W3YYEHHE €ro CBOMCTB, KAUeCTBEHHbIE PEAKIMU OPTaHUYECKHUX
BEIIECTB, JCHATyparys OCTKOB IMPU HArpEeBAaHWU, I[BETHHIE PEAKIMU OCIIKOB) B
COOTBETCTBHM C TpaBUJIaMM TEXHUKU O€30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYIOBAHHMEM, MPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIEepUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakuii 1 GopMyIUPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XHUMHUYCCKYIO
uHOpMalMIO, TMOJIy4YaeMyl W3 pa3HbIX MCTOYHUKOB (CpeACTBAa MacCOBOM
uHbopmaru, IHTepHeT u Apyrux);



cOpMHPOBAHHOCTh ~ yYMEHHA  COOJIIOMAaTh  MpaBUja  DKOJOTHYECKH
1[e71eco00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM JAESATEIBHOCTH B LEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYKarOIIeH MNPUPOAHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JIEWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMmbici mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILIEHUS] U TPEAOTBPAIICHUS HMX BPEIHOIO BO3JEHCTBUS HA OpraHu3M
YEJIOBEKA,

JUIsl 00YYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
NPUMEHATh 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJICTIBIX M CHA0OBUIAIIMX OOYYaloIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HadeHui JI. bpaiins mis 3anmicu XUMMHUYECKUX

bopmyi.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPaKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHUU B I[IO3HAHUU SIBJICHUU
npupoabl, B  (QOPMUPOBAHWM MBINUICHUS W  KYyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAraIONINe TOHATHSA (XMMHUYSCKUH 3JIEMEHT, aTroMm, M3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKAsI CBS3b
(KOBaJIEHTHAsI, MOHHAS, METAJJIMYECKAas, BOJOPOHAA), KpUCTAILINUECKasl penieTka,
TUNBl ~ XUMUYECKUX  PpeaKkIuid, pacTBOp, DJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT JTUCCOLMAIIMS, OKHCIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peaklni, XUMHUYECKOE DPaBHOBECHE); TEOPUM U 3aKOHBI (TEopus
3JIEKTPOJIUTUYECKON Jucconmannu, nepuonndeckuil 3akon [{. M. Menpaeneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPAILCHUSI SHEPTUU
OpU XUMHUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMWYECKUX SBJICHUH, (PAKTOIOTHYCCKHUE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MMacCHOM HCTOJb30BAaHUM BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKOU JIEATETbHOCTH YEJI0OBEKA;



c(OpMUPOBAHHOCTh YMEHMH BBISIBJISTH XapaKTepHbIE MPU3HAKU TOHSITHIM,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpHU
OMKMCAHUM HEOPTAaHMUYECKUX BEIECTB U UX MPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTaBieHUss (GOpMyJl BEUIECTB UM  ypaBHEHHH  XHMHUYECKHUX  pEaKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIbHBIX
HEOpPraHMYECKUX BEIIEeCTB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMUaK, raméHas
U3BECTbh, HETalIEHasl U3BECTh, IUTHEBAS CONNA, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJMHEHHUSAX PAa3IU4YHOrO0 COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAs, MOHHAs, METa/NInYecKas, BOJOPOAHAs) B COCAUHEHUSIX, THUI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOI'O BEIlleCTBa (aTOMHas, MOJEKYJspHasi,
VMOHHAsI, METAJUIMYECKAs), XapaKTep cpedbl B BOAHBIX pacTBOpPaxX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH YMEHHU YCTaHABJIMBAaTh [IPUHAJIEKHOCTb
HEOPTaHWYECKUX BEIIECTB [0 HX COCTaBY K ONpPEAeNEHHOMY Kiaccy/rpymnme
COEIMHEHUH (IIPOCTHIEC BEIIECTBA — METAUIbl U HEMETAJLIbI, OKCU/IbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHbBIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpPbIBATh CMBICI MEPUOIUYECKOr0 3aKoHa /[,
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, O0OBSCHUTEIBHYIO
U IPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »dJeMeHTOB |—4 mnepuonoB Ilepuoandeckoil cuCTEMBI
XUMHYeckux sjeMeHToB JI. M. MeHpaeneeBa, MCHOIB3YysA IMOHATUSA «S-, P-, d-
3IIEKTPOHHBIE opouramm, «9HEPreTHYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMUYECKHUX JIEMEHTOB U MX COECIUHEHUMU
1o nepuoaam u rpymmnam [lepuoandeckoil cuCTEMbl XUMHAYECKHX 31emeHToB /1. M.
Menpneneena;

c(OpMHPOBAHHOCTh ~YMEHHUW  XapaKTepu30BaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPTaHMYECKUMU
BELIECTBAMH C TOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUM;

c(OpMHPOBAHHOCTh YMEHHS KIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUU IO
pa3aMyYHBIM IpHU3HAKaM (YUCIIy U COCTaBy pearupyrolux BEUIECTB, TEIIOBOMY
3¢ dekTy peakuuu, U3MEHEHUIO CTENEHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKklMM, YYaCTHIO KaTaau3aropa);

c(OpMHPOBAHHOCTh YMEHHUU COCTaBJISATh YPaBHEHHUS pPEaKUUU pPa3IHUHBIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHMSI PEaKlMii HOHHOT'O OOMEHA, yYUThIBas
YCIIOBHS, IIPY KOTOPBIX 3TH PEAKLUU UAYT 1O KOHIIA;



c(OPMHPOBAHHOCTh YMEHUW TMPOBOIUTH PEAKIMH, TOATBEPIKIAIOIIHEC
KAYeCTBEHHBIM COCTAB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

c(OpMHPOBAHHOCTh ~YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajaHca
JTUX PEaKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM
pEeaKIMK OT Pa3TUIHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTsus (mpuniui Jle [larense);

c(OpMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsS CEPHOW KUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIMNAX W
AKOJIOTMYECKUX MPOOJIeMax XUMMHUYECKOr0 POU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCIECHUS C HCHOJIb30BAHUEM
MOHSITUSL «MaccoOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOIIECHUMN Ta30B
IpU XUMUYECKUX PEaKIMsIX, MACChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WM O0BbEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOr0 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOU
NoCcy/lod U J1TabopaTopHBIM O00OpyJOBaHUMEM, a TaKXKe MpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUHN TUTAHUPOBATH W BBIONHITh XUMHYCCKUI
AKCIIEPUMEHT (pa3jioKeHUE MEePOKCHIA BOAOPOJAa B MPHUCYTCTBUU KaTalu3aTopa,
OTpEJICICeHHEe Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCAIHHOTO
WHINKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKInHy,
peaKuu MOHHOrO OOMEHa, Ka4eCTBEHHbIE peakluu Ha cynbdar-, kapOOHAT- U
XJIOPHU/I-AHUOHBI, HA KaTUOH aMMOHMS, PELIeHHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
TemaM «Metamisl» u «HemeTtamnb») B COOTBETCTBUM C TMPAaBWIAMHU TEXHHUKH
6e30macHOCTH IpU OOpAIllEHUH C BEHIECTBAMH U JIaOOpaTOPHBIM 000pPYIOBAHUEM,
OpPEICTaBIATh PE3YJbTAaTbl XUMHUYECKOIO JSKCIEpUMEHTa B (opme 3amucu
yYpaBHEHUI COOTBETCTBYIOUIUX pEaKlMid U (POpMYIUPOBATh BHIBOABI HAa OCHOBE
ATUX PE3YNbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aAHAJTU3UPOBATh XHUMHUECKYIO
uHpOpMAIIMIO, TMOJIY4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, MaTepHEeT U Apyrux);



cOpMHPOBAHHOCTh ~ yYMEHHA  COOJIIOMAaTh  MpaBUja  DKOJOTHYECKH
LEIecCO00pa3HOro IMOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYKarOIIeH MNPUPOAHON Cpelibl, OCO3HABATh
OIMMACHOCTh BO3JCHCTBUS HA )KUBBIE OPraHU3MbI ONpPEIeTEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHIT, Ha mnpuMmepax CcHocoObl YMEHBIIEHUS U
PEeAOTBPAILICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs 00YYaOIIUXCS ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSTh 3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins misg 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Kontpoabnsie | IlpakTHnuyeckue (nup )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHMSI OPraHUYECKUX COCTUHEHUN A. 3 https://resh.edu.ru/subject/29/
M. bytieposa
Hroro no paszueny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YrIIEBOAOPOIbI — aJIKaHBI 2 https://resh.edu.ru/subject/29/
H : .
2.2 CUPCACILHRIC YIIICBONOPOARL: ATKCHHL, 6 1 https://resh.edu.ru/subject/29/
AIKaNCHBI, AIKMHBI
2.3 ApoMaTudecKkue yrieBoa0pOIbl 2 https://resh.edu.ru/subject/29/
IT
24 PHPOJHBIC HETORHIIH YIJCBOAOPOAOE H 3 1 https://resh.edu.ru/subject/29/
ux nepepaboTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Cnuptsl. Genon 3 https://resh.edu.ru/subject/29/
An . Kap6 . )
3.2 BACTHIRL. RAPDOHOBLIC KHCITOTRT 7 1 https://resh.edu.ru/subject/29/
CrnosxHbie 3(upsl
3.3 VriieBoasl 3 1 https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Uroro no pazgeny

Pa3nen 4. Azorconepxainue opranudeckue coeJuHeHUs1

13

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3 https://resh.edu.ru/subject/29/
Htoro no pazneny 3
Pa3pnen S. BoicokoMOJIEKY IsIpPHBIE COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/
Hroro no pazneny 2
HazBanue moayJist
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeioB U TEM nudpoBbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
NMPorpamMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproanueckas cucteMa XMMHUYECKUX 3 https://resh.edu.ru/subject/29/
snemenToB JI. . MengeneeBa
Ctpoenue BeniecTBa. MHOrooopasue
1.2 p m past 4 https://resh.edu.ru/subject/29/
BEILECTB
1.3 XUMHUECKUE PEAKIIUN 6 1 1 https://resh.edu.ru/subject/29/
Hroro no pazueny 13
Pa3nen 2. Heopranuueckasi Xumust
2.1 MeTtannsl https://resh.edu.ru/subject/29/
2.2 Hemeramnsr 1 https://resh.edu.ru/subject/29/
CBs13b HEOPraHUYECKUX U OPraHUYECKUX
2.3 p p 2 https://resh.edu.ru/subject/29/
BEILECTB
Hroro no pazneny 17
Pa3nea 3. Xumusd u :Ku3HL
3.1 XUMUS U )KU3HD 4 https://resh.edu.ru/subject/29/
Hroro no pazaeny 4
Pa3nen 4. Ha3zBanue
Hroro 0



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpoabnsie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
IIpeameT opranndeckon XMMHH, €€ .
1 el p 1 https://resh.edu.ru/subject/29/
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUs OpraHUYECKUX
2 coeauHenuit A. M. Bytieposa, €€ oCHOBHBIE 1 https://resh.edu.ru/subject/29/
MOJI0KECHUS
[IpencraBnenue o kraccupuKauu
OopraHM4YecKux BemecTB. HomMeHkmaTypa .
3 P = P 1 https://resh.edu.ru/subject/29/
(cucteMarnyeckasi) U TPMBHAJIbHBIE Ha3BaHUS
OpraHUYECKHUX BEILECTB
AJIKaHBI: COCTaB U CTPOCHUE, .
4 . P 1 https://resh.edu.ru/subject/29/
TOMOJIOTHUYECKUI PSJT
Mertan 1 3TaH — IPOCTSHUIIIIE .
5 p 1 https://resh.edu.ru/subject/29/
MpEeACTaBUTEIHN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 https://resh.edu.ru/subject/29/
OTUJICH U TIPOIHIIEH — IPOCTEHIIIHE .
7 P p 1 https://resh.edu.ru/subject/29/
MPEICTABUTENN aJIKEHOB
[TpakTuueckas padota Ne 1. «I[Tonyuenue )
8 P P . ye 1 1 https://resh.edu.ru/subject/29/
ATUJIEHA U U3yYEHUE €r0 CBOKMCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyraauen-1,3. Iomydenne 1 https://resh.edu.ru/subject/29/

CHHTETUYECKOI0 KaydyyKa U PE3UHBI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS,

10 TOMOJIOTMUECKUH psifl. AlIeTUIIEH — https://resh.edu.ru/subject/29/
IIPOCTENIINN IPEICTABUTEND AJTKUHOB
Beruuciienus no ypaBHEHHIO XUMHYECKON .

11 P https://resh.edu.ru/subject/29/
peaxkuuu
ApeHsl: 0eH301 1 TOITYO0J. TOKCHYHOCTB .

12 P 4 https://resh.edu.ru/subject/29/
apeHoB
['eneTnueckas CBs3b YIiIeBOJOPO/IOB, .

13 r AOPOA https://resh.edu.ru/subject/29/
NPUHAAJIEKAIIMX K Pa3IMYHBIM K1accaM
IIpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOIHBIN ra3 U MOMyTHEIE HEPTSIHBIE Ta3bl, https://resh.edu.ru/subject/29/
He(Tb U MPOJYKTHI €€ epepadoTKu
[TpupoaHble HCTOYHUKH YIIIEBOAOPOAOB:

15 MIPUPOJIHBIN ra3 U NOMYTHBIE HEPTSIHBIE T'a3bl, https://resh.edu.ru/subject/29/
HE(PTH U TPOJIYKTHI €€ IepepadoTKU
KonrponbHas padota no pazuen .

16 P P Pasiery https://resh.edu.ru/subject/29/
«YTIeBOJOPOIBI»
[IpenenbHble OHOATOMHBIE CIIUPTHI: .

17 Perl 8 P https://resh.edu.ru/subject/29/
METaHOJ 1 3TaHoJ. BosopoaHast cBs3b
MHoOroaroMHsbl€ CIUPTHI: STUWICHIJIMKOIb U )

18 P https://resh.edu.ru/subject/29/
TIIULEpUH
DEeHOJI: CTPOCHHUE MOJIEKYJIbI, PU3NUECKUE U i

19 P . Y ¢ https://resh.edu.ru/subject/29/
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anbreruasl: GopManbAerul U aleTalbIeTHI.
AueroH

21 OHOOCHOBHBIE ITpeIeNIbHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCyCHas

22 [Tpaktuueckas padora Ne 2. «CBoiicTBa https://resh.edu.ru/subject/29/
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pacTBOpa YKCYCHOM KHUCIIOTHI»

CTeapI/IHOBaﬂ H OJICMHOBAas KHCJIOTHhI, KaK

23 https://resh.edu.ru/subject/29/
MIPEJICTABUTENH BBICIIUX KapOOHOBBIX KHCIOT

24 Meuia kak conn BHCHM? KapOoHOBbIX https://resh.edu.ru/subject/29/
KHCJIOT, KX MOIOIIEE ACHCTBHE
CrnoxHbIe 23Ul KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. ' MAPOIU3 CIIOKHBIX https://resh.edu.ru/subject/29/
3¢upoB

26 KHpbi: rHApOIIH3, NPUMEHEHHE, https://resh.edu.ru/subject/29/
Ouosoruueckas poib )KUpOB
YrieBoasl: cocTaB, KiacCupUKaIus.

27 Baxneimue npencraBuTenn: rioKo3a, https://resh.edu.ru/subject/29/
bpykTO3a, caxapo3a

28 Kpaxaait t ue;umionosa kax npupoAibie https://resh.edu.ru/subject/29/
MOJIUMEPBI
KonTponbhas pabota no pazaeny

29 «Kucnopoacoaepkaiiue opraHn4ecKue https://resh.edu.ru/subject/29/
COCTMHCHUS»

30 AMUHBI: METHUJIAMUH U aHUJINH https://resh.edu.ru/subject/29/
AMUHOKHUCIIOTHI KaKk aM(OTEpHbBIE

31 OpraHUYECKHE COSTUHEHUS, UX https://resh.edu.ru/subject/29/
ouosornuyeckoe 3Hauenue. Ilemruanl

32 benkct kax Mpupozibie https://resh.edu.ru/subject/29/
BBICOKOMOJICKYJISIPHBIE COSTMHECHUS

33 OCHOBHEIE MOHSTHS XHMHI1 . https://resh.edu.ru/subject/29/
BBICOKOMOJICKYJISIPHBIX COSAMHEHUIN

34 (OCHOBHEIE METOLI CHHTE3a https://resh.edu.ru/subject/29/

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHble
padoTbI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTeJibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aTOMOB

https://resh.edu.ru/subject/29/

ITepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XuMHu4eckux siaeMmeHnToB /1. WM.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpymmnaM v nepuoiam. 3HaueHue
MEPUOIMUECKOTO 3aKOHA U CUCTEMBI
xuMmuyeckux anemenToB J[.U. Meneneena B
Pa3BUTHHU HAyKU

https://resh.edu.ru/subject/29/

CrtpoeHue BeniecTBa. XuMUIecKas CBs3b, €€
BUBI; MEXaHU3MBI 06pa3013aH1/151 KOBAJICHTHOM
cBs3U. BogopoaHas cBs3b

https://resh.edu.ru/subject/29/

BaneHTHOCTB. DJAEKTPOOTPULATENBHOCTD.
Crenens okucnenus. BemecTsa
MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHUSI

https://resh.edu.ru/subject/29/

[Tonsatue o nucnepcHbix cucteMax. cTuHHbIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBast 105
BEIIIECTBA B paCTBOPE

https://resh.edu.ru/subject/29/
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Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX CoeMHEHU. [ eHeTnueckas
CBSI3b HEOPTAHUYECKHUX BELIECTB, PA3JIMUYHBIX
KJIaCcCOB

https://resh.edu.ru/subject/29/

Knaccudukamnus XuMruaecKkux peakiiuii B
HEOPraHWYECKOW U OPraHU4YECKON XMUMHH.
3aKOH COXpaHEHMs MACChI BEIIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLCHHSI SHEPTUU IPU
XUMHUYECKHUX PEaKIHAX

https://resh.edu.ru/subject/29/

Cxopocts peakiuu. O0paTuMbie peakiluH.
XUMHUYECKOE pPaBHOBECHUE

https://resh.edu.ru/subject/29/

10

[Tpaktuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peakLum»

https://resh.edu.ru/subject/29/

11

OnekTpoauTHueckas guccounanus. [lonstue o
BOZIOpOAHOM moka3zarene (PH) pactBopa.
Peakiuu nonnoro oomena. ['maponus
OpraHUYEeCKUX U HEOPraHUYECKHUX BEIECTB

https://resh.edu.ru/subject/29/

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH.
[onsiTue 00 3MEKTPOIN3E PACIUIABOB U
pacTBOpOB coieit

https://resh.edu.ru/subject/29/

13

KonTponbhas pabora no pazaeny
«Teopernueckne OCHOBBI XUMHHN»

https://resh.edu.ru/subject/29/

14

Mertaiuel, ux nosioxenue B [lepuoguueckoit
CHUCTEME XUMHUYECKUX 31eMeHToB /1. W.
MenneneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue (hu3nvdecKue CBOWCTBa
METaJIOB

https://resh.edu.ru/subject/29/
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CriaBbl METaIIOB. DIIEKTPOXUMUYECKUH sy

15 . https://resh.edu.ru/subject/29/
HaIpsHKEHUH METaJIOB
XHUMHYECKHE CBOMCTBA Ba)KHEHIIIMX METaJIJIOB

16 (HaTpWid, KUK, KaJIbIIWA, MarHuu, https://resh.edu.ru/subject/29/
ATFIOMUHHN) U UX COCTMHCHUN
XUMHYECKHE CBOMCTBA XpOMa, MEIN 1 X .

17 N p a https://resh.edu.ru/subject/29/
COEIMHEHUH
XHMHUUYecKHe CBOMCTBA IIMHKA, JKeJie3a U UX .

18 . H https://resh.edu.ru/subject/29/
COCIMHCHUH
[IpakTrueckas padbora Ne 2. "Pemienue

19 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME https://resh.edu.ru/subject/29/
«MeTaiei»"
Hewmetamnsl, ux nonoxxenue B [lepuoanueckoi

20 CHCTEME XUMHUYECKHX dieMeHToB J[. M. https://resh.edu.ru/subject/29/
MenneneeBa 1 0COOEHHOCTH CTPOSHUSI AaTOMOB
dusznueckue CBOMCTBA HEMETAIIOB.

21 Annorponus HEMETaUIoB (Ha IPUMEpE https://resh.edu.ru/subject/29/
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)
XUMHYECKHE CBOMCTBA raJIoreHoOB, CEPBI U UX .

22 . p https://resh.edu.ru/subject/29/
COEIMHECHUH
Xumuueckre cBOMCTBa a30Ta, hocodpa U UX .

23 . Pocodp https://resh.edu.ru/subject/29/
COCITMHCHUH
XUMHYECKHE CBOMCTBA yrilepoa, KpeMHHUS U .

24 N yIIepona, kp https://resh.edu.ru/subject/29/
HX COEIMHEHUMN
IIpuMeHeHne Ba)KHEHIIMX HEMETAJIJIOB U MX .

25 P . https://resh.edu.ru/subject/29/
COCIMHCHUN
O00011eHNe U CUCTEMATH3ALMS 3HAHUHN 110 .

26 m H https://resh.edu.ru/subject/29/

TteMe «Hemeramnery. Beruncnenus mo
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YPaBHCHUAM XUMHNYCCKUX peaKum“I n
TCPMOXUMHYCCKUC paC‘-IéTLI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 AKCIICPUMEHTAIBHBIX 3a]1a4 110 TEME 1 https://resh.edu.ru/subject/29/
"HemeTamis"»

28 KonTponbHas pabora o temam «MeTamis» u 1 httos://resh.edu.ru/subject/29/
«Hemetamisny

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1 httos://resh.edu.ru/subject/29/
Heoprannueckue u opraHn4ecKue OCHOBaHHUS
AMpoTepHble HEOpraHU4YEeCKHE U

30 Opraiieckue coenuer. [ enerieckas 1 https://resh.edu.ru/subject/29/
CBS3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIIECTB
Ponps xumMum B o6ecriedeHUH SKOJIOTHYSCKOM,

31 HHEPreTUIECKOMN U MHUIEBOW OE30MaCHOCTH, 1 https://resh.edu.ru/subject/29/
Pa3BUTUU MEIUIIMHBI
[TpencraBnenust 06 0OMIMX HAYYHBIX

32 MIPUHIINAIIAX POMBIIIIEHHOTO MOJTYYEeHHUS 1 https://resh.edu.ru/subject/29/
BXHCHIIINX BEIIESCTB

33 YenoBek B MUPE BEIIECTB M MaTEPHAIIOB https://resh.edu.ru/subject/29/

34 XuMHS ¥ 3J0POBbE YETOBEKA https://resh.edu.ru/subject/29/

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»
Yuebnuk «Xumus. 10 knacc. bazoseiit ypoBenb» ['abpuensn O.C., MockBa

«IIpocsemienue», 2020.

METO/IUYECKHUE MATEPHUAJIBI [UISI YUUTEJISA

1. T'a6puensn O. C, OctpoymoB WN.I'. HactonbHast KHUTa yduTes
/0.C.I'abpuensn, U.I'. Octpoymos, M.: [lpoda. 2007.

2. Yuebnuk «Xumus. 10 knacc. basosslii ypoenb» ['abpuensn O.C., Mocksa
«IIpocemienue», 2020.

3. Xumus. 10 kn.: KonTponbsHbie U mpoBepouHbie padoThl kK yueoHuky O. C.

lNabpuensna «Xumus. 10» /O. C. I'abpuensin,. — M.: JIpoda, 2007.

Pekomenyemas aureparypa (JOMOTHUTEIbHAS)

1. [Toypounslie pazpaboTku o xumMuu K yueoOHbIM komIuiekTam O.C. ['abpuensna
u ap.,I.E.Pyn3uruca u ap., JI.C.I'yzes u ap.10 knacc.-M.:»BAKO»,2005 r.

2. Xumus:10 k1. Merogudeckoe rocooue s yaurens/ A.JO.I'pankosa.-

M.:000 «M3parensctBo ACT»,2002r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/






