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HOACHUTEJBHASA 3AIINCKA
PabGouas nmporpamma mo Xumwuu mis oOyvaromumxcs 10-11 kmaccoB MOY rumnazum Nel3 paspaboTaHa B COOTBETCTBUU
CIOKYMEHTAMMU:
-  ®enepanbabiM 3aKk0HOM Poccuiickoit denepanun ot 29.12.2012r Ne 273- @3 «O06 obpazoBanuu B Poccuiickoit deneparym» (¢
n3meHenusiMu ot 14.07.2022 r);
- mpukazoM MunucrepctBa mpocBemenuss PO ot 12 asrycra 2022 r. Ne732 "O BHeceHMM HW3MEHEHUH B (eaepaabHBIM
rOCyJapCTBEHHBI 00pa30BaTENIbHBIA CTaHAAPT CPEIHEro oOmero oOpa3oBaHMs, YTBEPKICHHbIM NpHKa3oM MuHUCTEpPCTBA
obpazoBaHus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413"
- npuka3zoM MunHucTepcTBa npocsenienue Poccuiickoit @eneparuu ot 1 deBpans 2024 r. Ne 62 "O BHeceHUM U3MEHEHUH B
HEKOTOpbIe IpHuKa3bl MuHucTepcTBa npocseiienus Poccuiickoit @enepanuu, kacaroumecs dheaepaibHbIX 00pa3oBaTeIbHBIX

IporpamMM OCHOBHOT'O 00111eT0 00pa30BaHUs U CPEIHETO 00I1Iero oopazoBanus';
- GenepanbHON 00pa30BATEIBHON MPOrPAMMOI CpeTHETO 00111eT0 00pa30BaHus, YTBEPKIAECHHON MTpUKa3oM MUHIPOCBEIICHUS
Poccun ot 18.05.2023 r. Ne 371;

- npuka3zoM MunuctepcTBa npocsenieHus: Poccuiickoit @enepanuu ot 01.02.2024 No62 «O BHeceHUM U3MEHEHUN B HEKOTOPbIE
npukassl MunucrepcTBa npocetienust Poccuiickoit deneparum, kacaromuecs denepanbHbix oOpazoBaTenbHbIx mporpamm OO0 u

COOy;
- npukazoM Munnpocsemenust Poccuu ot 19.03.2024 N 171

"O BHECEHUH M3MEHEHU B HEKOTOPbhIE MprKa3bl MuHucTepcTBa mpocserieHus Poccuiickoit deneparuu, kacaromuecs QeaeparbHbIX
00pa3oBaTeNbHBIX MPOrpaMM HauyaJbHOTO OOIIEro 00pa3oBaHusl, OCHOBHOTO 00111eT0 00pa30BaHus U CPETHEr0 OOIIEro
obpazoBanus"(3apeructpupoanHo B Muntocte Poccuu 11.04.2024 N 77830);

- CaHUTapHO-2MUAEMHUOJIOTHYECCKUMHU TPEOOBAHUSIMU K YCIIOBUSIM M OpraHu3aliui o0ydeHus B 00Ie00pa30BaTEIbHBIX YUPEKICHUSIX

1.2.3685-21 "T'uruennueckue HOPMAaTHBBI u TpeOOBaHUS K
00eCcTIeYeHU0 0e30MmacHOCTH u (vn) 0€3BpeTHOCTH TUTST YyeJloBeKa (haxkTopoB
cpelbl oburtanus" (YTBEpKACHBI ITOCTAHOBJIEHUEM I'maBHOTO rOCy1apCTBEHHOTO

caHuTapHoro Bpayda ot 28 ssaBaps 2021 r. N 2) ;

- [Tpuka3 Munnpocsemenns Poccuu ot 09.10.2024 N 704 "O BHECeHHN NU3MEHEHUI B HEKOTOPbIE MTpUKa3bl MUHHUCTEPCTBA
npocsetnienust Poccuiickoit deneparm, kacarommecs henepanbHbIX 00pa30BaTeIbLHBIX TPOrPaAMM HAYAILHOTO 00IIero 00pa3oBaHus,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpemaHero odmiero oopaszoBanus’ (3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)



- MOCTaHOBJIeHHEM [ TaBHOTO TOCY1apCTBEHHOTO caHuTapHOoro Bpaua Poccuiickoit @eneparuu ot 28 centadpst 2020 1. Ne 28 «O6
yTBepkieHnH canuTapHbix npasui CII 2.4.3648-20 «CaHuTapHO-31MAEMHOJOTHYECKHE TPEOOBAHUS K OpraHU3aLsIM BOCIUTAHUS U
oOydeHus1, OTJpIXa M 03[JOPOBIICHUS AETEH U MOJIoIexkI» (3apeructpupoBaHo B Muntocte Poccun 18.12.2020r. Ne61573);

- OcHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbI cpeaHero odiero oopazoanust MOY I'mmuazum Ne 13;

- Ycrabom MOY I'mmuazunm Ne 13.

[Iporpamma o XUMHHM Ha YpOBHE CpeIHEero o01ero oopasoBanus pa3padorana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012
Ne 273-®3  «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeboBaHMil K pe3ysibTaTaM 0CBOSHHS (efiepalibHON 00pa30BaTeIbHOM
nporpaMMmel cpeanero obuero oopazosanus (POIT COO), npencrasneHHbix B OenepanbHOM rocyAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, c yuérom Konuenuuu mnpenogaBaHus y4eOHOTO mpeaMeTa «XUMHS» B 00pa30BaTENbHBIX OpraHU3aIUsIX
Poccuiickoii @enepannu, peain3yonX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHHN «CTpaTeruu pa3BUTUs
Bocriutanusi B Poccuiickoit denepaunu Ha nepuon 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.)
OCHOBY MOJXOJ0B K pa3zpabOTKe MPOrpaMMBbl IO XMMUH, K ONPEJEICHHUIO OOLIEH CTpaTernu 00y4eHus, BOCOUTAHUS U Pa3BUTHUSA
00yJaronmXxcs cpeacTBaMu yueoHoro npeamera «Xumusi» aisa 10—-11 kiaccoB Ha 6a30BOM ypPOBHE COCTaBUJIM KOHIIENTYalbHBIC
nosioxkeHuss @I'OC COO o B3auM000yCIOBIECHHOCTH LIENIEH, COAEPKAHMS, PE3YIbTATOB OOYUYEHHS U TPEOOBAHUI K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUY C TaHHBIMU MOJIOKEHUSIMU [TPOTpaMMa Mo XUMUH (0a30BbIi ypOBEHB) Ha YPOBHE CPEHEro 00111ero o0pa3oBaHUs:
yCTaHaBIIMBaET 00s3aTeIbHOE (MHBAPUAHTHOE) PEIMETHOE COJIEpKaHUE, ONPEIEsieT KOJIMUYECTBEHHbIE U KaYEeCTBEHHBIE €T0
XapaKTepUCTUKU HA KaXJOM 3Tale U3yUYEHUs MpeIMeTa, MPelyCMaTPUBAET IPUHIUIIBI CTPYKTYPUPOBAHUS COAEPKAHUS U
pacrpenesieHus ero 1o KjaccaM, OCHOBHBIM pa3JielaM U TeMaM Kypca;

Na€T MPUMEPHOE paclpeesieHue yUeOHbIX YaCOB 110 TEMATUYECKUM pa3jiesiaM, peKOMEHIYET MPUMEPHYIO NOCIIEA0BATENIbHOCTD
W3YUYEHUS OTNICTBHBIX TEM Kypca C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTHKH y4eOHOTO TpoIlecca, BO3PACTHBIX
ocobenHocTel oOyyatomuxcs 10—11 kinaccos;

JTAET METOJIMYECKYIO0 MHTEPIPETALMIO [IeJIe U3yueHus MpeaMeTa Ha YPOBHE COBPEMEHHbBIX PUOPUTETOB B CUCTEME CPETHETO
o011ero 00pa3oBaHus, COAEPIKATETLHON XapaKTEePUCTUKH IJIAHUPYEMbIX pPe3yJbTaTOB OCBOCHUSI OCHOBHOI 00pa30BaTeIbHOM
POrpamMMbl CpeAHEro o01Iero 00pa3oBaHusl (JIMYHOCTHBIX, METANIPEAMETHBIX, IIPEIMETHBIX ), OCHOBHBIX BUIOB Y4EOHO-
MO3HABATEJILHOM JESITeIbHOCTH 00yYarolIerocs o OCBOCHUIO coJiep:kanus npeameta. [lo Bcem Ha3BaHHBIM  MO3UIUSIM B
nporpaMMe IO XHMHHU COOJII0JIeHa MPEEeMCTBEHHOCTH C efiepanibHOM paboyeit mporpaMMoil OCHOBHOT'O OOIIEro 00pa3oBaHUs 10
xumun (s 8—9 kimaccoB 0Opa3oBaTEIbHBIX OpraHU3aIlki, 0a30BbI YPOBEHB).



XHUMHUECKOE 00pa30BaHUE, MOTYYAEMOE BBIITYCKHUKaMH 00I1I€00pa30BaTENbHONM OpraHU3alMH, IBISIETCSI HEOTHEMIIEMOM YaCThIO X
oOpazoBaHHOCTH. OHO CITY>KHUT 3aBEpIIAIOIINM TAllOM peau3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEM, MPUCYIIHUX UEIOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHus. DTH LEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB IPUPO/IbI,
(dbopMUpOBaHKS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI YEJIOBEKA, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU cpesie. Peanusyercsa xumudeckoe oOpazoBaHre 00yUaromMXCsl HA YPOBHE CPEIHEro 00111ero oopazoBaHus
cpencTBamMu yueOHOro npeamera « XUMus», CoAep:KaHrue U OCTPOECHUE KOTOPOTO ONPEEIICHBI B TPOrpaMMe MO0 XUMHUU C YUETOM
crenudUKY HAYKU XUMHH, €€ 3HAaUeHHsI B TIO3HAHUU TIPUPOJIbl U B MATEPUATBHON KU3HU O0IIECTBA, a TAKKE C YUETOM OOIIMX Ieei
Y TIPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI Cpe/iHero oo1iero oopasoanus B Poccuiickoin denepanmu.
Taxk, Hanpumep, Tpu GOPMHUPOBAHUM COAEPIKAHUS NTPEAMETA « XUMHUSD YUTEHBI CIETYIOIMINE MOJIOKEHUS O crielu(UKe U 3HAYCHUH
HayKU XMMUHU.

XUMHSL Kak DJIEMEHT CHUCTEMBbl E€CTECTBEHHBIX HAyK HIpaeT ocoOyl pOJib B COBPEMEHHON LIMBUIIM3ALMH, B CO3JaHUN HOBOU
0a3bl MaTepuanbHOUN KyJIbTypbl. OHA BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATBLHOTO HAYYHOT'O MBIILJIEHUS, B CO3[JaHUE
LEJI0CTHOTO MIPEACTABIICHHS 00 OKPYXKAIOLIEM MUPE KaK O €AMHCTBE IPUPOABI U YEJIOBEKA, KOTOpPOe (popMUpyeTCsS B XUMUU Ha
OCHOBE ITOHMMAaHMS BEIIECTBEHHOI'O COCTAaBa OKPY’KAKOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHO B3aMMOJENCTBYSI C IPYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTAJIa HEOThEMIIEMOW YaCTbI0 MUPOBOM KYJIBTYPBI,
HEO0OXOIMMBIM YCJIOBUEM YCIIEUTHOTO TPYAA U KU3HU KaXI0ro wieHa odmectBa. CoBpeMeHHass XMMUS KaK HayKa CO3UAaTeNbHas, KaK
HayKa BBICOKMX TEXHOJIOTHI HallpaBjeHa Ha pelIeHUe I100albHbIX IPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
OHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBSI.

B cooTBercTBUM ¢ 00IIMMHU LIETISIMU Y TPUHITUIIAME CPETHET0 00111eTo 00pa3zoBanus coaepxanue npeamera «Xumuss» (10—11 kmaccsr,
0a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00y4arOIUXCsi, HEOOXOIUMYIO
UM /17151 BBIpaOOTKU MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEITHOTO BKJIIOUYEHHUS B KHU3Hb COLIMYyMa, TPOIOJKEHHsI 00pa30BaHus B
Pa3IMyYHbIX 00JIaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocTaBnsOIMMHU MpeAMETa « XUMHUS» ABISAIOTCS 0a30Bble Kypchl — «Opranuueckas Xumusi» U «O011as 1 HeOpraHu4yeckasi XuMus»,
OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAYKH: CCTeMa 3HAHUI 10 HEOPTaHUYECKOM XUMUHU (C
BKJIFOUEHHEM 3HAHUU U3 00IIel XMMHUN) U OpraHrndeckoil XxuMuu. @opMUpOBaHUE JAHHOW CUCTEMbI 3HAHUHN NIPU U3yUYEHUHU MIPEAMETa
00ecreurBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000OPa3usi BEIIECTB Ha OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.
CrpykTypa coaepxanusi KypcoB — «Oprannueckas Xumusi» 1 «O0111as 1 HeopraHudeckas XuMus» chOpMHUPOBaHa B MPOrpaMMe 1o
XMMHUU Ha OCHOBE CHUCTEMHOTO MOAX0/1a K U3YUEHHIO yueOHOro MaTepuaa u o0ycioBlIeHa HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM
3HAHUU HA ONPEACIEHHBIX TEOPETUYECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKOW XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE



KJIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX COETMHEHHMI, a TAK)KE HAa YPOBHE CTEPEOXUMUYECKHUX U JIEKTPOHHBIX MTPEACTABICHUIA
0 cTpoeHuu BemiecTB. CBeneHus 00 U3y4aeMbIX B KypCe BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTIEBOIOPOAOB J0 CIOKHBIX
OMOJIOTMYECKU aKTUBHBIX COeIMHEHUN. B Kypce oprannyeckoil XuMun moryvaroT pa3BUTHE C(HOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus NEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUECKOH CBSI3U, KJIACCH(PUKAIIMOHHBIX MTPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIINH.

[Tox HOBBIM yTJIOM 3pEHHS B IpeIMeTe « XUMUs» 0A30BOT0 YPOBHS pacCMaTpUBACTCS M3YUEHHBIA HA YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHMs TEOPETHUECKUI MaTepHall U (PaKTOJOTUYECKUE CBEJIEHUS O BEUIECTBAX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011as 1 HeopraHmdeckas XMuMus» 00ydyarolmuMcs IPEJOCTABISIETCS  BO3MOXHOCTh  OCO3HATh 3HAUCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTUYECKUX MO3UIUI, MIy0Ke NOHATh HCTOPUUIECKOE N3MEHEHUE
(GYHKITUH ATOTO 3aKOHA — OT 0000IIAOIIEH 10 0OBACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U MPUMEHEHHUH, a TAKKE O XUMUYECKHUX
pEAKLMAX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUs TONoaHAeTcsa B Kypcax 10 u 11 kmaccoB anemMeHTaMu coJiepKaHusl,
UMEIOIIUMHU KYJIbTYPOJIOTUYECKUN U TPUKIATHON XapaKTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHH C IPYTUMU
HayKaMH, PaCKpbIBAIOT €€ pojib B IO3HABATEIBHOMN U MPAKTUYECKON JEATEIbHOCTH YEJI0BEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTHUECKUX MPUIIOKEHUN XUMUH, IOMOTalOT BBIITYCKHUKY OPHEHTHPOBATHCA B
OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KpUTHYECKH OCMBICIMBATh HH()OPMAIUIO U TPUMEHSTH €€
JUTS TIOTIOJTHEHUS 3HAHUM, PEIICHUs] MHTEJUIEKTYalIbHbIX U 3KCIIEPUMEHTANIBHBIX UCCIIEIOBATENBCKUX 3a71a4. B 11enom conepxanue
y4eOHOro npenMera « XUMHUsS» JaHHOTO YPOBHSI U3YUEHHS] OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y O0YUaAIOLIUXCSI MUPOBO33PEHYECKOM
OCHOBBI JUJIsl TOHUMaHUs PHIIOCO(PCKUX UAEH, TAKUX KaK: MaTepUaIbHOE €AMHCTBO HEOPTAHUYECKOTO0 U OPTraHUYeCKOro MUpa,
00yCIJIOBIIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHHUEM, TI03HABAEMOCTh MMPUPOAHBIX SIBJICHUH IMyTEM dKCIIEPUMEHTA U
penieHust IPOTUBOPEUU MEKTy HOBBIMU (DaKTaMU U TEOPETUUECKUMU MPEANOCHUIKAMHU, OCO3HAHHUE POJIM XUMHUU B PEIICHUN
HKOJIOTUYECKUX MPOOIIeM, a Takxke MpoOsieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHNSI HOBBIX TEXHOJIOTUN U
MaTepuanoB.

B nnane peuieHus 3a1a4 BOCIMTAHUS, PA3BUTHS U COLMATN3alMN 00yYaIOIUXCsl MPUHSTHIE TPOrPaAMMOi 10 XMMHH MOIXO/bI K
ONPEEICHUIO COIEPKAHUS U TOCTPOEHUS IIPEeIMETA MPeycMaTpruBatoT GOpMHUPOBaHNE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUH,
UMEIOIINX 0a30BO€ 3HAUEHHE JIJIs1 Pa3IMYHbIX BUAOB JIEATEILHOCTH: peIlIeHus Mpo0sieM, MoUcKa, aHaliu3a U 00padoTKu nHpopmaiuuy,
HEOOXOAUMBIX JJIsi TPUOOPETEHUS OTbITA MPAKTUYECKON U UCCIEI0BATENbCKOM N€ATeIbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B
MO3HAHUU XUMUHU.

B npakrtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHus Tak U Ha YPOBHE CPEAHEro o0uiero oopa3oBanus,
IIPU OIIPEACIICHUN COAECPKATEIBHON XapaKTEPUCTUKH LENEH U3yUYEeHHUsI PEAMETA HAIPABICHUEM IIEPBOCTEIIEHHON 3HAYUNMMOCTH



TPaJAUIIMOHHO TPpU3HAETCS (HOPMUPOBAHNE OCHOB XMMHUECKOW HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUICCKON
JEATEIIbHOCTH YeJIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOAMYECKON TOUKHU 3PEHUS TAaKOW MOJIX0]T K
OTIPE/ICIICHUIO LIeJIeH U3YyUYECHUS TTPEAMETA SBIISIETCS BIOJIHE ONPaB/IaHHBIM.

CoryiacHO TaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMU U3YUYEHUS IIpeaMeTa « XuMus» Ha 6azoBoM ypoBHe (10-11 ki1.) sBasirores:
dbopMHpOBaHKE CUCTEMbI XUMUUYECKUX 3HAHUM KaK BaKHEHIIIeH COCTaBISAIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPa, B OCHOBE
KOTOPOH JIeKaT KIIIOUeBbIe MOHATHUS, (yHIaAMEHTAIbHBIE 3aKOHBI U TEOPUU XMUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U TTOHUMAaHHE
CYIIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;
dbopMHpoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEaKIIUi, HEOOXOAUMBIX IJIs
NpPUOOPETEHUS] YMEHHUI OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPO/IE, B TPAKTUUYECKON 1
MOBCEIHEBHOM )KU3HU;

pa3BUTHE YMEHUI U CIOCOOOB JIESITEILHOCTH, CBA3aHHBIX C HAOIOACHUEM U O0BSICHEHUEM XUMUYECKOTO IKCTIEPUMEHTA,
cOOJIIOZIEHUEM MPaBUJI 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

Hapsiny ¢ aTuM copeprkaresibHasi XapaKTepUCTHUKA LeJied 1 3a/1ad U3yUYeHUs TpeAMeTa B MPOrpaMMe 1o XMMUU YTOUHEHA U
CKOpPPEKTHPOBaHa B COOTBETCTBUU C HOBBIMU TNPUOPUTETAMH B CUCTEME CpeaHero ooimero oopasoBanus. CerojHs B
MpenogaBaHuy XUMHUH B OOJIBIIEH CTENEHN OTAAETCS MPEANOUYTCHUE TPAKTUUECKON KOMIIOHEHTE COJIepKaHUs 00ydeHUS,
OpPUEHTUPOBAHHOMN Ha MOATOTOBKY BBIMTYCKHHUKA OIOIIE00PA30BATEIHHON OpraHu3aluy, BIaJeioliero He HabopoM 3HAHUM, a
(GYHKIIMOHATBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSIMHU aKTUBHOTO MOJTYUYEHHUS 3HAHUI U IPUMEHEHHUS UX B peaIbHOM
YKU3HU ISl pEIICHHS TPAKTUYECKUX 3a]1ay.

B aT0i1 cBSA3M npu M3yueHUU peaMeTa « XuMUs» JOMUHHUPYIOIEe 3HaUeHUEe MTPUOOPETAIOT TaKKUE 1IEeTU U 3a]]a4H, KaK:

ajanTtamys 00y4JaroImxcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (GOPMHUPOBAHNE WHTEIUIEKTYAIbHO Pa3BUTOM JINYHOCTH,
rOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY PUHITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHre y 00yUYaIOIMIMUXCS KIIFOUEBBIX HABBIKOB (KITIOUEBBIX KOMIIETCHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUYCHUE IS
Pa3JIMYHBIX BUJIOB JICATEIIBHOCTH: PEIICHUS MTPo0JieM, MOUCKa, aHaau3a U 00paboTKky nHPOpMaIu, HEOOXOUMBIX JIJIS
MPUOOPETEHUS OMBITA IESITEIHLHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B MO3HAHUM XUMHH, a TAKXKE JIsl OLICHKU C TMO3UIUN
HKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMUSHUS BEIIECTB U XUMUUYECKUX MPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOAHYIO CPEY;
pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00yYarommXcs: CHOCOOHOCTH
CaMOCTOSTEJILHO MTPUOOpETaTh HOBBIE 3HAHUS IO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIs TIOMCKA U aHaJIn3a y4eOHOW 1 HayYHO- OMYJISIPHOW UH(pOPMAITU XUMHUYECKOTO
COJICpKAHMUS;



dbopMHpOBaHUE U PA3BUTHE Y OOYJAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHHUSI, HAOII01aTeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, TIPU IJIAHUPOBAHUH U TIPOBEICHUN XUMHUIECKOTO IKCIICPUMEHTA,;
BOCITUTAHUE y 00yUaromuxcsl yOSKIEHHOCTH B TYMAaHUCTUIECKON HANIPABICHHOCTH XHUMHUH, €€ BAXKHON POJIM B PEIICHUN TII00ATBHBIX
po0JIeM palMOHAIBFHOTO TPUPOIOIIOIB30BAHUS, TIOTIOTHEHUS YHEPTETUIECKUX PECYPCOB M COXPAHEHUS IPUPOJHOTO PABHOBECHS,
OCO3HaHUs HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHS K MPUPOJE U CBOEMY 3/IOPOBBIO, a TAK)KE MPHUOOPETEHUS OTIBITa
UCTIOJIb30BaHUs TIOMYUYEHHBIX 3HAHUH JIJISl MPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIlUIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHHUSIMH.
[enu u 3amaun 3yYeHHS MTpeaAMETa « XUMHSD TOTYUHIIH MOAPOOHYI0 METOIMYECKYI0 HHTEpIIpETaIHio B pasznene «Ilmanupyemeie
PE3yJIBTAaThl OCBOCHHS MIPOTPAMMBI TI0 XHMHI», OJaroaapst 4eMy o0ecrieueHo YETKOe MPEACTaBICHUE O TOM, KaKie 3HAHHS U YMCHHSI
UMEIOT MPSIMOE OTHOIICHUE K peasiu3allii KOHKPETHOM 11eJH.

B yueOHOM 11aHe cpegHero oomero oopa3oBaHus IpeIMeT « XUMuUs» 0a30BOro YpoBHS BXOJIUT B COCTaB IPEIMETHOM 00JaCTH
«EcTecTBEHHO-HAy4YHbIE IPEIMETHD.

OO01ee 9YnciIo 9acoB, peKOMEHJOBAaHHBIX I H3y4yeHust XuMuu — 68 gacos: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Heento).

COJAEP)KAHUE OBYYEHUSA

10 KJIACC

TeopeTrueckre OCHOBbI OPraHUYeCKOM XUMHUU

[TpenmeT oprannyeckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B MTOJIyYEHUN HOBBIX BEILIECTB U MaTepuanoB. Teopus
CTpOEHMS Opranndeckux coenuHenuii A.M. byTiiepoBa, e€ ocHOBHbIE N0JI03keHUsA. CTPYKTypHbIE POPMYJIIbl OPraHMUECKUX BEIIECTB.
["omonorusi, nzomepusi. XumMuueckast CBsi3b B OPraHMYECKUX COSAMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBienue o kinaccudukaly OpraHMuecKuX BeriecTB. HoMeHknatypa opraHMuecKkux COeAMHEHUH (CUcCTeMaThuyecKkas) u
TpPUBHAJIbHBIE Ha3BaHUs BaXKHEUIINX MIPECTaBUTENIEN KJIACCOB OPraHMUECKHUX BEIIECTB.

DKCTepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPALCHUIA

O3HakoMJICHHE ¢ 00pa3I[aMi OPTaHUIECKUX BEIIECTB U MaTepHaiaMHi Ha UX OCHOBE, MOJICITUPOBAHUE MOJIEKYJI OPTaHUIECKIX
BEIIIECTB, HAOJIIO/ICHNE W OMUCaHKE IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAICHUIO0 OPTaHNYECKUX BEIIECTB MPH HarpeBaHUU
(nnaBnieHue, oOyrJIMBaHUE U TOPEHHUE).

YTI1€BOI0POABI

AJIKaHBI: COCTaB M CTPOSHHUE, TOMOJIOTHYECKHA psia. MeTaH v 3TaH — IPOCTEHIIMe MPeCTaBUTENN ATKaHOB: (PH3UIECKUE U
XUMHUYECKHUE CBOICTBA (peakuy 3aMEIIEeHUs U TOPEHNUs ), HAXOKECHUE B IPUPOJIE, MOTyYeHUE U IPUMEHEHHE.



AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKHA Psil. DTUJICH U MIPOIUJICH — IPOCTEHUIINE MPEACTABUTENN AIKCHOB: (DU3HUECKUEe U
XUMUYECKHE CBOMCTBA (PeakUuy TUAPUPOBAHUS, TAIOT€HUPOBAHUS, THIPATAllMU, OKUCIICHHS U MIOJTUMEPHU3ALUN ), TIOJTyYECHHUE U
IIPUMEHEHHUE.

Anxaaunensl: Oytaauen-1,3 u metundyraaueH-1,3: ctpoenne, BaxxHeHIIne XUMUYECKUE CBOMCTBA (PEaKIIHsl TOTMMEPU3ALINN ).
[Tonmy4yeHne CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTHU CTPOEHHUSI, TOMOJIOTMUECKUN Psil. AETHIIEH — MPOCTEULINI IPEACTaBUTENb AIKUHOB: COCTaB,
CTpoeHHE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (PEAKIIMU TUAPUPOBAHNS, TAJIOTEHUPOBAHUS, TUAPATALIUU, TOPEHUS ), TOJIyYEHUE U
IIPUMEHEHUE.

Apenbl. benzon: coctas, cTpoeHue, pU3NUECKre U XUMHUUECKHE CBOMCTBA (peakuy rajJoreHUpOBaHUS U HUTPOBAHUSA), TOTYUYEHHUE U
npuMmeHenue. Toyol: coctas, cTpoeHue, pU3nueckre 1 XMMUYECKUE CBOMCTBA (PEaKIMK raJlOreHUPOBaHMsI U HUTPOBaHU),
IIOJIyYEHHE U IPUMEHEHNE. TOKCUYHOCTh apEHOB. [ 'eHeTHuYeCKast CBA3b MEKIY YIIIEBOAOPOAAMH, IPUHAIICKAIINMH K Pa3JIUYHBIM
KJIACCaM.

[TpupoaHbie HCTOYHUKHU YTaeBOA0POoaA0B. IIpupoanslii ra3 u nonyTHele HeQTAHbIE Ta3bl. HedTh u €€ npoucxoxaenue. CnocoObl
nepepaboTKu He(PTU: TEPErOHKa, KPEKUHT (TEPMUYECKUN, KATATMTUYECKU ), TUpoau3. [IponykTel nepepaboTku HEDTH, UX
IPUMEHEHUE B IPOMBIIIVIEHHOCTH U B ObITY. KaMEHHBII yroib U IPOIYKTHI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METO/IBI N3YyUYEHHS BEIIECTB U UX NPEBPALLICHUN

O3HakoMIIeHHE ¢ 00pa3LamMu IJIacTMacc, KaydyKoB U pe3uHsl, Koyuiekuuu «Hed1e» u «Yronb», MogenupoBaHie MOJIEKYJ
YTJIIEBOIOPOOB U TaJIOTEHOIIPOU3BOIHBIX, TPOBEACHUE MPAKTUUECKON pabOThI: MOJIYUYSHHE STUIICHA U U3yUYEHUE €r0 CBOWCTB.
Pacuérnble 3amaun

Borurcnenus o ypaBHEHUIO XMMHUYECKOHN peakiuu (Macchl, 00b€Ma, KOJIMYECTBA HCXOIHOTO BEIIECTBA WM MPOAYKTa PEaKIHUU O
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIIUHN).

Kucnopoaconepxaiue OpraHui4eCKue COeINMHEHN

[TpenenbHbIe OJHOATOMHBIE CHUPTHI. METaHOJ U 3TaHOJ: CTPOCHUE, GPU3NYECKUE U XUMUYECKHE CBOMCTBA (pEakluu C aKTUBHBIMU
MeTaJlIaMH, TaJOr€HOBOJIOPOJaMH, TOPEHHE), TpUMEHEHUE. BoAOpoIHbIE CBA3U MEXy MOJIEKyJlaMu ciupToB. [leficTBUe MeTaHoNa U
ITaHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHbi€ CIUPTHL. DTUIICHTJIMKOJIb U TJIMLIEPUH: CTPOCHUE, (DU3NUECKUE U XUMHUECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO
HIEJIOYHBIMUA METAJIJIaMH, KAYECTBEHHAsl Peakliisd Ha MHOIOaTOMHBIE cUPTHI). JleiicTBue Ha opranu3M yenoseka. [[pumenenue
TJIMLEPUHA U STUJICHTIIMKOJIA.

®deHoJI: CTPOECHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH peHoua. [Ipumenenue gpenona.



Anpaerunbl 1 KeToHbI. DopMaIbIAETH]I, AlleTANBACTH: CTpOeHUE, GU3NIECKUE M XUMUYECKHIE CBOMCTBA (PEaKIIMKA OKUCICHUS U
BOCCTaHOBJICHHS, KAYECTBEHHBIC PEAKITNH), TTOTyYCHUE U TIPUMCHCHHE.

A1neToH: cTpoeHue, (U3NIECKUEe U XUMHIECKHE CBOMCTBA (PEaKINK OKUCICHHUS © BOCCTAHOBJICHUS ), TIOJTyYCHHE W IPUMEHEHHE.
OHOOCHOBHBIC MPEETbHBIC KAPOOHOBBIC KHCIOTHI. MypaBbiHAS U YKCYCHASI KUCTIOTHI: CTPOCHUE, (PM3UIECKUE M XUMHUUICCKHE
CBOMCTBa (CBOMCTBA, 0OIIME IS KJIacca KUCIIOT, peakius dTepudukanuu), noirydyeHue u npumenenue. CreapuHoBasi U OJICMHOBAs
KHUCJIOTBI KaK MPEICTaBUTENN BHICIINX KapOOHOBBIX KUCIOT. MbLIa Kak COJIM BHICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.
CrnosxHble 3pupbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCHOT. ['uponu3 cnoxubix 3gupoB. XKupsl. ['uaponus xxupos. [Ipumenenue
*upoB. buosoruueckas poyb KUPOB.

VYrieBoibl: cocTaB, KilacCu(pUKaIus yriieBo10B (MOHO-, IU- U TIoJiMcaxapuibl). [1roko3a — mpocTelmii MoHOcaxapui: 0COOCHHOCTH
CTPOCHHUS MOJIEKYJIbl, PU3HMUECKUE U XUMUYECKHE CBOMCTBA (B3auMoeiicTBre ¢ rusipokcuaom menu(ll), okucienne aMmmMuaqHbIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIEHNE, OPOKEHHE TIIFOKO3bl), HAXOXKICHUE B IPUPO/IC, TPUMEHEHHUE, OMOJIOTHYECKas POJIb.
dortocunTe3. DpyKTO3a KaK H30MEP TITFOKO3HI.

Caxapo3za — IpeICTaBUTENb TUCAXaPHUIOB, THAPOJIN3, HAX0KICHUE B MPUPOJIC U IPUMCHEHHE.

Kpaxwman u nemirono3a kak mpupoiHbie moaumMepsl. CTpoeHUE Kpaxmalia U MeUTIoNI03bl. Ou3ndecKkue U XUMUIECKHIEe CBOHCTBA
Kpaxmana (THAPOJIH3, KAYECTBEHHAS PEAKIIHSI C HOIOM).

DKCIEepUMEHTAIBHBIC METO/IBI U3YYCHHS BEIICCTB U X MPEBPAIICHHIA

[TpoBenenwne, HaOTIOACHUE U ONMCAHNUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC PEAKITUN OTHOATOMHBIX
cnupToB (OKuciIeHue aTaHosa okcuaom menu(ll)), MHoroaToMHBIX CIMPTOB (B3auMoIelicTBHE rauliepuHa ¢ ruapokcunom meau(Il)),
aJbJICTUIOB (OKHUCIIEHHEe aMMHUAaYHbIM pacTBopoM okcua cepedpa(l) u ruapoxkcunom meau(1l), B3aumoaeiicTBre kpaxmania ¢ HOJOM),
MIPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnble 3amaun

Brruucienus mo ypaBHEHUI0 XUMUYECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA WIIM MTPOIyKTa PEaKIIUU 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB MJIU MPOAYKTOB PEAKITUH).

A3oTcoaepKanue OpraHuIecKue COeTMHCHUS

AMHHBI. METHUIIAMHUH B aHWJIMH: COCTaB, CTPOCHUE, (U3HUCCKUEC K XUMUYSCKHUE CBOKCTBA (TOpEHNE, B3aMMOICHCTBHE C BOJOH U
KHUCJIOTaMM).

AMMHOKHCIIOTBI Kak aM(POTepHbIC OpraHnYecKre coequHeHUsI. Du3nyecKkne U XUMUYECKUE CBOWCTBA aMHHOKHCIIOT (Ha IMpuMepe
rMIMHA). buomorndyeckoe 3HaueHe aMUHOKHUCIIOT. [lenTuas.

benmku kak MpupoIHbIC BBICOKOMOJICKYJISIpHBIE coeinHeHus. [lepBuuHas, BropudHas U TPETHYHAS CTPYKTypa OCIKOB. XMMUYCCKUE
CBOMCTBA OEJIKOB: THIPOJIN3, IEHATYPAIINSI, KAYECTBEHHBIC PEAKIINH HA OCJIKU.



DKCHepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBPALLICHHIA
Habmonenue u onucanue 1eMOHCTPAIIMOHHBIX OIBITOB: JEHATYypalust OEIKOB MMPU HATPEBAHHUH, I[BETHBIC PEAKIINHN OCIKOB.
BricokomoneKkynsipHble COETNHEHUS
OCHOBHBIE MOHATHSA XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALINH,
CpenHss MoJieKyssipHas macca. OCHOBHBIE METOBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN — MOJIMMEPU3aLis U
IIOJINKOHICHCALIHSL.
[TnacTMaccel (MOJUATUIIEH, TOJUIIPONIUIIEH, TOJIMBUHUIIXJIOPUA, TOJIUCTUPOI). HaTypanbHbIN U CHHTETHYECKHE KaydyKH
(OyTanueHoBBI|, XJIOPOIIPEHOBBIN M U30IIPEHOBLIN). BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCKO3a), CHHTETHUUYECKHE (KAalIPOH U JIAaBCaH).
OKCIEepUMEHTAIBHBIE METO/IbI U3YUEHUS BELIECTB U UX IPEBPALICHUI
O3HakomileHHE ¢ 00pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yyKOB.
MexnpenMeTHbIe CBSI3H
Peannsanns MEXIPEAMETHBIX CBSI3€M MPU M3YYEHWH OpPraHMYecKoM Xumuu B 10 Kiacce OCyIIeCTBISETCS Yepe3 UCTI0JIb30BAHNE
KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHSTHI, TaK U MOHATUMN, SBJISIOMIMUXCA CUCTEMHBIMU JJI OTACJIBHBIX PEIMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKIJIA.
OO01Me ecTeCTBEHHO-HAYyYHbIE TIOHATHS: IBJIEHUE, HAYYHBIN (akT, TMIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CHHTE3, KJIacCUu(UKaIus,
NEePUOIMYHOCTb, HAOMIOEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHE.
dusuka: MaTepus, YHEPIHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIe€TUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSTHUE BEILlECTBA, PU3NYECKUE BEIMYUHBI U €IUHULIBI UX U3MEPEHUS.
buonorus: kierka, opranusm, 6uocdepa, oOMeH BelecTB B opranusmMe, OTOCUHTE3, OUOJIOTHYECKH aKTUBHBIC BelllecTBa (OeNKH,
YTJIEBOJIbI, XKUPBI, PepMeHThI). ['eorpadusi: MUHEpabl, TOpHbIE TOPO/bI, T0JI€3HbIE UCKONIAeMbIE, TOIUIMBO, PECYPCHI.
TexHOonorus: NUIIEeBbIe TPOAYKThI, OCHOBBI PALIMOHAIIBHOIO ITUTAHUS, MOIOILME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE
npenaparbl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

[IpoBepsiembie TpeOOBAHMS K PE3YJIbTaATaM OCBOEHUSI OCHOBHOM

oOpazoBaTenpHOM TporpaMmabl (10 kiacc)

Kop lMpoBepsiemble NpegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOW 06pa3oBaTeribHON
NnpoBepsIEMOro nporpammbl cpeaHero obuero obpasoBaHus
pesynbTara
1 TeopeTuyeckne 0CHOBbLI OPraHNYeCKON XUMUK

10



11

CdopmmpoBaHHOCTb npeacTaBneHnn O  XMMMYECKomn cocTaBnstoLen
€CTECTBEHHOHay4YHOW KapTWHbI MUPaA, POfM XUMUW B NO3HAHUW SBMEHWUIA NpUpoapbl,
B (hOPMMPOBAHUN MBILWMEHUA W KyNbTypbl NIMYHOCTU, €€ (YHKLNOHAIBbHON
rPaMOTHOCTU, HEOOXOAMMOWN ANS peLLeHNst NPaKTUYECKMX 3aday M 3KOSOrMYeCcKm
006OCHOBAHHOIO OTHOLLEHWSI K CBOEMY 300POBbIO U MPUPOAHON cpeae

1.2

BnaneHue cuctemom XUMUYECKMX 3HaHUN, KoTopasd BKNIOYaeT:
OCHoOBoMonaratoLme MOHATUSA (monekyna, BaneHTHOCTb,
3NEeKTPOOTPULIATENBHOCTb, CTEMEHb OKWUCMEHUS, XMMU4Yeckasi CBsi3b, MOJb,
MONSpHas Macca, MOMsipHbIA OObem, YyrmepoAHbIn ckenet, yHKUMOHarnbHas
rpynna, pagvkan, W3oMepusi, M30OMepbl, TOMOSMIOrMYECKUA psad, rOMOIoru,
yrneBogopoapbl, KACMopod- W asoTcopepxalime coeguHeHus, Guonorumdecku
aKTMBHble BellecTBa (yrneBobl, Xupbl, 6enku), MOHOMep, NONMMep, CTPYKTYpPHOE
3BEHO, BbICOKOMOMEKYNSIPHbIE COEAMHEHWS); TeopuM U 3aKoHbl  (Teopus
XUMUYECKOTO  CTPOEHMst  opraHmyeckux  Bewects  A.M.  byTtneposa),
3aKOHOMEPHOCTWN, CUMBOJSIMYECKUA A3bIK XUMUK, DaKTONOrM4eckne CBedeHust o
CBOWNCTBax, cCOCTaBe, MnonyyeHun uM O6e3onacHOM MCMOMb30BaHMM BaXKHEWLLMX
HEeopraHU4ecKx N OpraHN4YecKMX BeLLECTB B ObITY 1 MPaKTUYECKON AEATENBbHOCTU
yenoseka

13

ChopMMpPOBaHHOCTb YMEHUWIA BbISIBMIAATb  XapaKTepHble MPU3HAaKU  MOHATUNM,
ycTaHaBnMBaTb MX B3aUMOCBSI3b, UCMOMNb30BaTb COOTBETCTBYIOLUME MOHATUS NpU
onMcaHuM cocTasa, CTPOEHUSA 1 NpeBpaLLeHUii OpraHNYecknx coequHeHunit

14

cthOpMMUPOBAHHOCTL YMEHUIA UCMOMb30BaTb XMMWYECKYID CUMBOMUKY AJIS
COCTaBMEHUA MOMEKYNAPHbIX U  CTPYKTYPHbIX (Pa3BEpPHYTOW, COKpaLLEHHON)
chopMyn  opraHM4eckux BELLECTB W  YpaBHEHUA XUMUYECKMX peakLuid,
M3roTaBnMBaTb MOZENV MOMEKYN OPraHNYeckUX BELLECTB ANS UMNMICTpaumm ux
XUMMWYECKOTO 1 MPOCTPAHCTBEHHOIO CTPOEHNS

15

CopMUPOBAHHOCTL YMEHW YCTaHaBnuBaTb MNPUHAAMEXHOCTb  M3YYEHHbIX
OpraHMYyecknx BEeLLECTB MO MX COCTaBy W CTPOEHWIO K onpederieHHOMY Knaccy
(rpynne) coeaouHeHwn  (yrneBOAOPOAbl, KUCMOPOA M asoTcofepxaliune
CoeVHeHUs, BbICOKOMOMNEKYNSAPHble COedVMHEHUs), OaBaTb UM HasBaHWs Mo
cuctematmnyeckon HomeHknatype (IUPAC)

15

CopMUPOBaHHOCTL  YMeEHUsI  onpedensTe  Buabl  XUMWYECKOW CBSI3U B
OpraHNYecknx CoeauHeHUaX (0QnHapHbIE U KpaTHbIE)

1.6

C(bOpMIApOBaHHOCTb YMEHUA NPUMEHATb. MNOJIOXKEeHNA Teopun CTPOEeHUA
opraHn4ecknx BellecTB A.M. EyTnepOBa Anst 00 bACHEHNs1 3aBUCMMOCTU CBONCTB
BeLwecCTB OT UX cOoCTaBa N CTPOEHUA; 3aKOH COXpaHEHNA MacCCbl BELLECTB

11



Yrnesogopoasl. Kucnopogcodepxaive W asoTcoAepXallMe opraHudeckue
coeiHeHus. BbicOKOMOneKynspHble coeauHeHus

2.1

CchopMUpOBaHHOCTL YMEHWUA MNPUBOAUTL TpUBMANbHbIE HAa3BaHWSI OTAENbHbLIX
OpraHM4yeckux BELLECTB (3TWMEH, NpPOMNWMEH, aueTUneH, 3TUMEHTNKONDb,
rmuuepuH, eHon, copmanbaerna, auetanbaervg, MypaBbUHAs KUCNOTA,
YKCYCHasi KWUCIoTa, OfieMHOBasi KWUCNoTa, CTeapuHOBasl KWCRoTa, [NoKo3a,
dpyKkTO3a, Kpaxmarl, Lennonosa, rmuumH)

2.2

CdopmMmnpoBaHHOCTb YMEHUI XapaKTepru3oBaTb COCTaB, CTPOEHUe, hmsmyeckne n
XUMUYECKME CBOWCTBA TUMWUYHBLIX MNpeacTaBuUTENEn pasfiMYHbIX  KIaccoB
OpraHu4ecknx BeLlecTB (MeTaH, 3TaH, 3TUNEH, NPoNuIeH, aueTuneH, bytTaguex-
1,3, meTnnbyTtagueH-1,3, 6eH30m, MeTaHoM, 3TaHOM, STUMEHITIMKONb, MMULEPWH,
deHon, aueTtanbaerng, MypaBbMHAa M YKCYCHasl KACMOTbI, FMHOKO3a, Kpaxmarn,
Lenmnono3a, aMMHOYKCYCHas KucnoTa)

2.3

ChopMMpPOBaHHOCTL YMEHMSI MNIIOCTPUPOBaTb FEHETUYECKYH0 CBSidb MexXay
TUNUYHBIMU MPEACTABUTENSMM  Pa3fIMYHbIX KAacCOB OpPraHWMYeckUX BELLECTB
YpaBHEHMSIMU COOTBETCTBYIOLUMX XUMUYECKMX peakuuii C MCronb3oBaHWeM

CTPYKTYPHbIX chopmyrn

2.4

ChopMMpOBaHHOCTb YMEHUSI XapakTepu3oBaTb WCTOYHMKM YINEBOAOPOOHOMO
Cbipbsl (HeTb, NPUPOAHBIN ra3, yronb), cnocobbl MX NepepaboTKu U NpakTuieckoe
npyMeHeHVe NpoayKToB nepepaboTku

Xmus 1 xuns3Hb. PacueTbl

3.1

CcopMUpOBaHHOCTb YMEHWI BNadeTb CUCTEMOWN 3HAHUIM 00 OCHOBHbLIX MeToAax
Hay4yHOro MO3HAHWS, WUCMOSb3yEMbIX B XVMMWUM MNpPU MU3YyYEeHUU BELLECTB MU
XUMUYECKNX ABMEHUN (HabnogeHwe, n3mMepeHue, 3KCNEePUMEHT,
MOLENMPOBAHNE), NCMOMNb30BaTh CUCTEMHbLIE XUMUYECKNE 3HAHUA ANSA NPUHATUSA
PELLUEHUN B KOHKPETHbIX XU3HEHHbIX CUTYaLUsiX, CBA3AHHbIX C BELLECTBAMU U UX
NpUMeHeEHNEM

3.2

CdopMMpOBaHHOCTL YMEHWUIA cobrnogaTte NpaBuna Mosib30BaHUS XUMUYECKOWN
nocyaon u nabopaTopHbiM obopydoBaHVEM, a Takxke npasBuna obpalleHuss ¢
BellecTBamMy B COOTBETCTBMU C MHCTPYKLUMSIMU MO BbINOSHEHMIO NabopaTopHbIX
XMMWUYECKMX OrMbITOB

3.3

CopMnpoBaHHOCT  YMEHWW  NMNaHMpoBaTb UM BbIMOMHATbE  XUMWYECKUN
3KCNepUMEHT (MpeBpaLLEHUS OPraHNYeCKMX BELLECTB NpW HarpeBaHuu, Nony4yeHne
3TUNMEHa W W3y4YeHMe €ero CBOWCTB, Ka4YeCTBEHHble peakuuyn OpraHNYecKmx
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BELLecTB, AeHaTypauusi GenkoB Npu HarpeBaHuW, LUBETHblE peakuun GerkoB) B
COOTBETCTBUM C TpaBUnamy TEXHUKM GesonacHoOCTM npu  obpalieHun ¢
BewecTBamy U rnabopaTopHbiM 06GOpyaoBaHMEM; MpPEeACTaBMsATb pesynbTaTbl
XMMWYECKOTO 3KCneprMeHTa B hopMe 3anncu ypaBHEHWIn COOTBETCTBYHOLLMX
peakuuin n opMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX pe3ynbTaToB

3.4

CopMnpoOBaHHOCT  YMEHWUA  MNPOBOAWTL  BbIYMCMAEHUS MO XMMUYECKUM
ypaBHeHuaMm (maccbl, 06bemMa, KonmMyecTBa UCXOQHOro BellecTBa Unm npoaykra
peakuMM MO W3BECTHbIM Macce, 0b6beMy, KONMMYECTBY OOHOIMO0 M3 WCXOOHbIX
BELLECTB UM NPOAYKTOB peakunmn)

3.5

ChopMUPOBAHHOCTE  YMEHUN  KPUTMYECKU  aHanuMampoBaTb  XMMUYECKYIO
nHpOpMaLmMIo, nonydaemMyo u3 pasHblX WCTOYHMKOB (CpeacTBa  MaccoBOM
nHdopmaumm, cete IHTEpHET 1 apyrue)

3.6

CdopMMpoBaHHOCTb YMeHUI cobniogaTb npasuna 3KOSIOrMYEeCKM
uenecoobpasHoro noesedeHnss B ObITy M TPyAOBOW AeATENbHOCTM B LEnsx
COXpPaHeHUs CBOEro 340POBbS W OKpyXatoLleh NpUMpoAHOW cpefpbl, OCO3HaBaTb
ONacHOCTb BO3OEWCTBUSA HAa >XUBble OpraHu3Mbl OnpedeneHHbIX OpraHMYecKmx
BELlecTB, MoHumMasd cmbicn nokasatena [10K (npegenbHo  gonycTMmMon
KOHUEHTpauun), MNOSACHATb Ha MpuMMepax  Crnocobbl  YMEHbLIeHVS U
npegoTBpaLLEeHNs X BPEeAHOro BO3AENCTBUS HA OpraHn3M YernoBeka

[TpoBepsieMbI€ 3JIEMEHTBI COJCPIKAHUS

Kop,

MpoBepsieMblii 3aNEMEHT coaepXKaHus

TeopeTnyeckme 0CHOBbI OPraHM4eCcKon XUMnK

11

I'Ipep,meT opraHquCKon XUMUn: ee BO3HNKHOBEHNE, pa3BUTME U 3Ha4eHne B Nosy4eHnmn
HOBbIX BeLWleCTB W MaTtepunarnos. TeOpI/IFI CTPOEHNA OpraHn4yecKmnx coegmHeHmn A.M.
BYTJ'IepOBa, €€ OCHOBHbIE NOoJ10XKeHUA

1.2

CTpyKTypHble hopMyrbl OpraHuyeckux BellecTB. omonorusi, usomepusi. Xummuyeckas
CBsI3b B OPraHNYeCKUX COeaMHEHUSIX - OOMHAPHbIE U KpaTHble cBsA3W. MpeacTtaBneHune o
KrnaccuguKaLmMm opraHM4eckux BELLECTB

13

HoMeHknaTypa opraHn4ecknx coegnHeHnn (cuctemaTnyeckas) U TpuBmasnbHble Ha3BaHUA
BaXXHENLINX NpeacTaBuTeNen KnaccoB OpraHMYeckmx BeLLEeCTB

Yrnesogoponabl

2.1

AnkaHbl: CcOCTaB W CTPOeHue, romornormdyeckun psg. MetaH m 3TaH - npocTtenwive

(10 kacc)
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npencraBuTeNN ankaHoB: cbm3mqecme N XMMWN4Yeckne CBoMCTBa (peaKLlVIVI 3amMeLlleHna n
I'OpEHVIFI), HaxoxaeHwue B npupoge, nosfiyydeHne n nppumeHeHme

2.2

AnKeHbl: COCTaB N CTPOEHME, TOMOSIOTMYECKMI paa. STUMEH 1 NPONUNEH - NpocTenwmne
npeacTaBuUTENM ankeHoB: (PM3N4ECKMEe U XMMUYECKME CBOMCTBA (peakunm rmapupoBaHms,
ranoreHMpoBaHus, rugpaTtauun, OKUCMEHWs W nonumepusaunn), nonydeHve wu
npuMeHeHne

2.3

AnkagueHbl: 6ytagueH-1,3 1 meTundytagmeH-1,3: CTpoeHMe, BaXXHENLINE XUMUYECKME
cBoncTBa (peakumsi nonumepusauun). NonyyeHne CUHTETMYECKOTO KaydyKa U pe3uHbl

2.4

AnKVHBI: COCTaB M OCOBEHHOCTU CTPOEHMS, TFOMOMOrMYeckun psa. AueTuneH -
NPOCTENLLNI NpeAcTaBUTENb ankMHOB: COCTaB, CTPOeEHME, PU3NYECKME N XUMUYECKME
CBOWCTBa (peakuuum rMopupoBaHMWs, TranoreHMpoBaHWs, ruapaTauumu, ropeHust),
nony4eHne u NpUMeHeHne

2.5

ApeHbl. beH3on: coctaB, CTpoeHue, (bu3Mdeckne M XUMUYECKMEe CBOMCTBA (peakuuu
ranoreHNpoBaHUsA 1 HUTPOBAHUS), NOMyYEeHNe N NpuMeHeHne. Tonyon: cocTas, CTPOeHue,
dmsmyeckne n XMMUMYeckme CBOWCTBa (peakuuu ranoreHMpoBaHWs U HUTPOBaHWS),
nony4yeHve u npumMeHeHune. TOKCUYHOCTb apeHoB. [eHeTnyeckas CBA3b Mexay
yrnesogopogamMu, NpuHaanexalumMmMm K pasnnyHbiM Krnaccam

2.6

MpupoaHbIe UCTOYHUKKM yrieBoaoponoBs. MNMpuUpoaHbIA ra3 1 NonyTHble HedTaHbIE rasbl.
HedTb n ee npoucxoxgeHue. Cnocobbl nepepaboTky HedTn: neperoHka, KPEeKUHr
(Tepmunyecknid, kaTanutudeckun), nuponusd. [podykTbl nepepaboTkn HedpTH, KnX
NPMMEHEeHWe B MPOMBbIWNEHHOCTU W B ObITy. KaMeHHbIn yronb M NpoAyKTbl €ro
nepepaboTkn

chnopop,cop,epx(aw,we opraHun4yeckne coegnHeHunsA

3.1

lNpepenbHble OAHOATOMHbIE CNUPTbl. MeTaHOMn W 3TaHoM: CTpoeHue, usndeckne u
XMMUYECKME CBOWCTBA (peakuuMm C akTUBHbIMKM MeTannamu, ranoreHoBogopodamu,
ropeHue), npumeHeHne. BogopoaHble cBA3M Mexay Morekynamun cnuptoB. [dencrteue
MeTaHoMa 1 3TaHomna Ha opraHmam 4Yenoseka. MHOroaToMHble CNUPTLI. QTUNEHTNIMKOMb 1
rMUUEPUH: CTpoeHue, usmyeckne M XuMMUYeckue CBOWCTBA (B3auMOLENCTBUE CO
LLeNoYHbIMU MeTannamMu, kKa4ecTBeHHas peakuusa Ha MHoroaToMHble cnupThl). Jencteue
Ha opraHuam 4yenoBeka. [IpMMeHeHne rnuueprHa 1 3TUNEHINNKONSA

3.2

deHon: cTpoeHne Monekynbl, U3NYECKUE U XUMUYECKME CBOWCTBA. TOKCUYHOCTb
deHona. NMpumeHeHne eHona

3.3

Anbgernabl M KeToHbl. dopManbaervg, aueTanbgerng: CcTpoeHue, dusnmyeckue wu
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XUMUYECKMe CBONCTBA (peaKLI,VIVI OKUCJ1eHNA N BOCCTaHOBI1EHUA, KA4ECTBEHHbIE peaKU,VIVI),
nony4yeHue n npuMmeHeHune

3.4

OAHOOCHOBHbIE NpefernbHble kKapboHoBbIe KMCNOTbl. MypaBbnHas u ykCycHasi KUCNOThbl:
CTpOEeHUne, pusnyeckme 1 XMMmmyeckne CBOMCTBa (CBOMCTBaA, o0LmMe Ang Knacca KuCnoT,
peakuus aTepudmkalmm), nonyvyeHne u npumeHeHwe. CTeapvHOBad M ONEeMHOBas
KMCNOTbl Kak MpeacTaBuTENU BbICLUMX KapOOHOBBLIX KMCNOT. Mblna Kak cOnuv BbICLUUX
KapbOHOBbIX KMCMOT, UX MOloLLee OeNCTBUE

3.5

CnoxHble achmpbl kak NPoM3BOAHbIE KAPOOHOBBLIX KMCNOT. 'MAPOnM3 CroXHbIX 31pOoB.
XKupbl. M'maponus xnpos. MNMprmeHeHne xunpoB. bronornyeckasa ponb X1Mpos

3.6

YrneBogpl: cocTaB, knaccudukaums yrnesoaos (MOHO-, An- 1 nonucaxapuapl). [nokosa -
NPOCTEMINIA MOHOCaxapua: OCODEHHOCTM CTPOEeHUA Mornekynbl, duanyeckne wu
XMMUYECKMe CBOMCTBa (B3ammogencteve c ruapokengom meam (ll), okucneHuwe
amMMMadHbIM pacTBopom okcuaa cepebpa (l), BoccTaHoBNeHue, GpoXXeHue rroKo3bl),
HaxoXxaeHue B Npupoae, NpuMeHeHne, bruonornyeckas ponb. PoTocuHTe3. PpyKTO3a KaK
nsomMep rmoko3bl. Kpaxman u uennonosa kak npupogHble nonumepbl. CTpoeHune
Kpaxmana v uennionosbl. dusnyeckme n XxmMMmmyeckue CBOWCTBA kpaxmana (rmgpornus,
KayeCTBEHHas peakuusi C Moa0oM)

A30Tco,qep>i<au.|,|/|e opraHun4yeckne coegnHeHuA

4.1

AMUWHOKMCNOTBI Kak aMOTEPHbIE OpraHn4eckme coeanHeHns. dPusmyeckne n XMmMmmn4eckme
CBOWNCTBA aMWHOKUCIOT (Ha NpumMmepe rnuumHa). buonormyeckoe 3Ha4YeHNE aMMHOKUCHOT.
Mentnabl

4.2

benku kak npupoaHblie BbICOKOMOJEKYIIAPHbIE COEOUHEHUA. nepBW—lHaﬂ, BTOpU4HadA un
TpeTu4Hada CTPYKTypa 0enkoB. Xnmmnyeckme cBomcTBa OGErKoB: rmgponus, geHartypauus,
Ka4eCTBEeHHble peaKunn Ha Oenkn

BblCOKOMOJ’IeKyJ'IFlprIe coegnHeHuA

51

OCHOBHblE MOHATUA XMMUM BbICOKOMOIMEKYNAPHbIX COEAMHEHWIA: MOHOMEP, MnonumMep,
CTPYKTYpPHOE 3BEHO, CTefeHb MonuMMepusaLunn, CcpedHsas MOreKkynapHaa macca.
OCHOBHble MeTOAbl CMHTE3a BbICOKOMOMEKYMSAPHBLIX COeOVHEHWUI - MonuMepusauna u
NonuKoHaeHcauus

5.2

3KCﬂepMMeHTaﬂbele MeTOObl NU3yHEeHUA BeeCcTB N UX npeBpau.l,eHw?l: O3HaKoMIieHune c
o6pa3u,aM|/| npupoaHbIX N UCKYCCTBEHHbIX BOJIOKOH, NniiacTtMaccC, Kay4dyKoB. I'Ionyqume
CUHTETUYECKOro Kay4dyka u pe3nHbl
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11 KITIACC

Teopernueckre OCHOBBI XUMHUH

XUMUYECKUH 37IeMeHT. ATOM. SIIpo aToMa, U30TOIBL. DIEKTPOHHAs 000JI04Ka. DHEPreTUUECKUe YPOBHH, MOAYPOBHU. ATOMHBIE
opburany, s-, p-, d- anemenTsr. OCOOCHHOCTH pactpeIesICHIs JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX
NEPUOAOB. DIEKTPOHHAS KOH(PUTYpALIUs aTOMOB.

[Tepunonnuecknii 3akoH u [leproaudeckas cucreMa xumudeckux 35meMeHToB .M. Menneneesa. CBsi3b IEpHOANYECKOTO 3aKOHA U
[lepuonueckoi cucTeMbl XUMAYECKHUX 1eMeHTOB [[.11. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIIOKHBIX BELIECTB I10 TPYIIaM U IepruoiaM. 3HaUYCHHUE
NEPUOINYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

CrtpoeHue BemecTBa. XuMHUUecKast CBsI3b. BUbl XMMHUECKOH CBsI3U (KOBaJICHTHAs! HEMOJISIpHAs U NOJIsIpHAasi, HOHHas,
MeTayuiyeckas). Mexanu3Mmbl 00pa30BaHMs KOBAJIEHTHOW XMMUYECKOM CBsA3H (OOMEHHBIN U JOHOPHO-aKLENTOPHBIN). BogoponHas
CBA3b. BaneHTHOCTB. DIIEKTPOOTpULIATENbHOCT. CTeneHb OKucaeHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbl KPUCTATUIMYECKUAX
peméTok. 3aBUCUMOCTh CBOKMCTBA BEIIECTB OT THUIA KPUCTAJUIMYECKON PEMIETKH.

[IonATHE O MUCTIEPCHBIX cUCTeMax. ICTHHHBIE U KOJUTOMAHBIE pacTBOPBI. MaccoBast 10 BEIIECTBA B PACTBOPE.

Krnaccudukanus HeopraHnyeckux coenHeHnii. HoMeHkiatypa Heoprannyeckux BemecTB. ['eHeTndeckass  CBSI3b
HEOPraHUYECKUX BEWUIECTB, MNPUHALICKAIMX K PA3JIMUYHBIM KJIacCcaM.

Xumnueckas peakiusi. Kinaccuduxaius XUMUYECKUX pPeaKIfil B HEOPraHUYIECKON U OPraHUYeCKOM XUMUU. 3aKOH COXPAHEHUSI MacChl
BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALIEHUS IHEPTUU [TIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakIiuu, e€ 3aBUCUMOCTD OT pa3inyHbIX (hakTopoB. OOpaTuMbIe peakiuu. XuMuieckoe paBHoBecrue. GaKkTophl,
BJIMSIFOIIME HA COCTOSIHME XUMUYECKOTo paBHOBecus. [Ipunuun Jle [larense.

OnexTponutuyeckas nuccormaius. CUibHbIE U clladbie 37eKTpoianThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaIbHas,
nienouHas. [lonsitue o Bomopoanom nokasarene (pH) pactBopa. Peakiiuu nonnoro oomena. ['uaposau3 HeopraHu4eckux u
OPraHUYECKUX BEILECTB.

OKHUCIUTENBFHO-BOCCTAHOBUTEIIbHBIC peakiuu. [ToHsaTHE 00 AJIeKTpOoIM3e pacijiaBOB U pacTBOPOB cosieil. [IpuMeHeHue 251ekTposim3a.
DKCHEPUMEHTAIbHbIE METOAbI M3YUEHHS BEIIECTB U UX MPEBPAILICHUN

HemonHctpanus tTabnui «Ilepuoauyeckas cucrema xumudeckux diemeHToB .M. MenaeneeBa», uzyuenue mojenei
KPUCTAJUIMYECKUX PEIIETOK, HAOJII0IeHNE U OMTMCAaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IoKEHHE MEPOKCUIA
BOJIOPOJA B PUCYTCTBUM KAaTaIU3aTOPa, OIPEIEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO UHAUKATOPA,
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peakiuu HOHHOTO OOMEHa), IPOBEICHNE TPAKTUIECKON paboThl «BausHue pa3auvHbIX (aKTOPOB Ha CKOPOCTh XUMHUECKOU
pEaKIUN».

Pacuérnble 3amaun

Pacuétel o ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM TTOHATHUS
«MaccoBasi JIOJISI BEIIIECTBAY.

Heoprannueckast xumust

Hewmetamnsl. [Tonoxxenne Hemeramwios B [lepuoandeckoit cucreme xumudeckux 3aeMeHToB J[.M. MenaeneeBa u 0COOCHHOCTH
CTpoeHUs aTOMOB. PU3UYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOIHS HEMETAIIIIOB (Ha TpuMepe KUCIopoa, cephl, hochopa u
yTieposia).

XHWMHUYECKHE CBONCTBA BaXKHEHUIIINX HEMETAIIJIOB (TaJIOTEHOB, CEPhI, a30Ta, ocdopa, yriepoa U KpeMHHS) U UX COCTMHEHUN
(OKCHI0B, KUCIOPOACOAEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN ).

[IprumeHeHnEe BAXKHENIIINX HEMETAIUIOB U UX COCAUHECHUM.

Mertamnsl. [Tonoxenue MmetaioB B [lepuoanueckoit cucteMe xumuueckux annemeHToB .M. MenneneeBa. OCOOCHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. O01Me pu3ndeckue cBoiicTBa MeTauioB. CIuiaBbl METAIOB. DJIEKTPOXUMUYECKUHN P
HaIpsHKEHUM METAJUIOB.

XUMUYECKHE CBONCTBA BAXKHEUIIINX METAJUIOB (HATPUH, Kalluid, KaJIbIIUHA, MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/b) U UX
COEINHEHUMH.

OO6mue crocoOpl momyueHust MeTauioB. Metatyprus. Kopposust MeTaios.

CriocoObI 3a1uThl OT KOppo3uu. [[pumeHenne MeTaaioB B ObITY U TEXHHUKE.

DKCcNepUMEHTaIbHbIC METO/Ibl U3YUEHHUS BEILIECTB U MX MPEBpaAILICHUN

N3ydenne KouieKuu « MeTalibl M CIUIaBbI», 00pa3Ii0B HEMETAIIOB, PEIICHNE SKCIIEPUMEHTAJIBHBIX 3aJ1a4, HAOII0ICHUE U OTTHCAHUE
JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCH A ATFOMUHUS C PAaCTBOPaMHU KUCJIOT U IIEJI0YEH,
Ka4eCTBEHHbIC PEAKIIMU HA KATHOHBI METAJJIOB).

Pacuétnpie 3agaun

Pacuétpl Macchl BelecTBa Uin 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WK 00BEMY OJIHOTO M3 YYACTBYIOIIUX B
peaKIuy BeIIeCTB, pacuEThl MacChl (00bEMA, KOJTUYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET IPUMECH.
XUMHS U KU3HDb

Posnp xumMuu B o0ecrieueHru 3KOJI0THYeCKOM, SHEPreTUYeCKON 1 MUIEBON O€30MacCHOCTH, Pa3BUTUU MeIUIIMHEI. [[oHsITHE O HAYUHBIX
METO/1aX MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIMI.

[IpencraBnenust 06 OOITMX HAYYHBIX MPUHIIUITAX TPOMBITIUICHHOTO TTOTYYEHUS BAXKHEUIITNX BEIICCTB.
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YenoBeK B MUPE BEIIECTB U MATEPUAJIOB: BaXKHEHMIIINE CTPOUTENIbHBIE MATEPHAJIbI, KOHCTPYKIIMOHHBIE ~ MaTEpHAJIbl, KPAaCKH,
CTEKJIO, KepaMHuKa, MaTepuaibl Uil SJEKTPOHUKN, HAHOMATEpHUaJibl, OPraHNYECKHE U MUHEPAIbHBIE YA0OPEHUS.
XHUMHS 1 340POBBE YEJIOBEKA: MPABUIIA UCIIOIb30BaHUA JIEKAPCTBEHHBIX MPENapaToB, MpaBuja O€30M1aCHOIO UCIOJIb30BAaHUS
npenapaToB OBITOBOM XUMUH B TOBCEHEBHOM JKU3HHU.
MexnpeaMeTHbIE CBSI3U
Peanuzanus MeXnpeaMeTHBIX CBSI3el IPU U3yUYEeHUU 0011el U HeopraHudeckol xumun B 11 Kitacce ocyIecTBIsieTCs yepes
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO- HAYyUHBIX MOHATUMN, TaK U MOHSATUH, SIBJSIOMIUXCS CUCTEMHBIMU JIJISl OT/IETBLHBIX MTPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.
OO1ue ecTecTBEHHO-HAay4HbIE MOHATHUS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUsl, aHAJIU3, CUHTE3, KJIacCU(PUKAIIH, TEPUOIUIHOCTD,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
®duszrka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII, PAINOAKTUBHOCTb, MOJIEKYJIA, SHEPTeTUUECKUN
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEIMUMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.
buonorus: kierka, opranusM, 3KkocucTema, onocdepa, MaKpo- U MUKpO3JIEMEHTBI, BUTAMUHBI, OOMEH BEILIECTB B OPraHU3ME.
['eorpadus: MuHepasbl, TOpHBIE TOPOABL, IOJIE3HBIE HCKOIIAEMbIE, TOIIUBO, PECYPCHI.
TexHOJorus: XuMru4YecKas MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJCTBO CTPOUTENBHBIX MATEPHAIIOB, CEIbCKOXO3SIIICTBEHHOE
IIPOU3BOJICTBO, MUIIEBAS TPOMBIIUIEHHOCTh, (hapMalleBTUYECKAsi IPOMBIILIIEHHOCTb, IPOU3BOJCTBO KOCMETUYECKUX MPENapaToB,
IIPOU3BOICTBO KOHCTPYKLIMOHHBIX MAaT€pPUANIOB, 3J1I€KTPOHHAS POMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

[IpoBepsiembie TpeOOBaHMS K Pe3yJIbTaTaM OCBOEHUSI OCHOBHOM

oOpazoBarenbHOM nmporpaMmsl (11 kiacc)

Kon MpoBepsembie NpegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM 0Opa3oBaTenbHOMN
npoBepsemMoro nporpaMmmbl cpegHero obuero obpasoBaHus
pesynbTarta
1 TeopeTuyeckne OCHOBbI XMMUU
11 BnapeHve cuctemom XUMUYECKUX 3HaHun, KoTopasd BKNtOYaeT:

OCHOBOMoOMarawwme MnoHATUA (XMMUYECKMA 3NEMEHT, aToM, SJIEKTPOHHast
obonoyka aTtoma, s-, p-, d-aNeKkTpoHHble opbuTann aToMOB, MOH, MOJEKyna,
BaNneHTHOCTb, 3J1EKTPOOTPULIATESIbHOCTb, CTENEHb OKUCITEHUA, XMMNYEeCKaaA CBA3b,
MOJSib, MoOMsipHasi Macca, MOMSIPHbIA 06beM, KpucTannuMyeckas pelleTka, TUnMbl

XUMUYECKNX peaKLI,MI7I (OKI/ICJ'IVITeﬂbHO-BOCCTaHOBMTeJ'IbeIe, 9K30- n
QHOOoTepmMunyeckme, peakumm MOHHOIo o6meHa), pacTBOpP, INIEKTPOJINTHI,
HE3NEKTPOJINThI, ANeKTponnTn4eckasa anccounauua, OKuUCnunTenb,

BOCCTaHOBUTENIb, CKOPOCTb XUMUNYECKOM peakunn, Xmmun4yeckoe paBHOBeCMe);
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TEOPUN N 3aKOHbI (Teopvm SﬂeKTpOﬂMTM‘-IECKOVI anccounauunm, nepMO,EI,I/I‘-IECKVWI
3akoH [O.U. MeHgeneeBa, 3akoH COXpaHeHunA MaCCbI), 3aKOHOMEPHOCTWN,
CUMBOJSTMYECKNI S3bIK XUMUN, (*)aKTOJ'IOFVI‘-IeCKVIe CBeJeHus o CBOKMCTBax, COCTaBe,
nonyyeHnn n ©e30nacHOM MCMOSIb30BaHUN BaXKHENLLNX HeopraHn4ecCcknx BewecTBs
B 6bITy n ﬂpaKTVIHeCKOVI OeATeNIbHOCTU YeroBekKa

1.2

CchopMUPOBAHHOCTL YMEHWIA BbISIBNSATL XapakTepHble NMPU3HaKku U B3aMMOCBS3b
N3YYEHHbIX MOHATUA, MPUMEHSITb COOTBETCTBYIOLUME MOHSTUS MpPU ONMCaHWK
CTPOEHMSI N CBOWCTB HEOPraHMYeckux BELLECTB U MX MpeBpalleHuid; BbISBAATb
B3aMMOCBSA3b XMMUWYECKMX 3HAHUA C MOHATUSIMU W NpeacTaBlEeHUs MU OpPYrux
€CTECTBEHHOHAYYHbIX MPEAMETOB

1.3

BnageHne OCHOBHbIMM MeTOAaMW Hay4YHOro MO3HAHWUS BELLECTB U XMMUYECKUX
aBneHun (HabnwogeHne, sMepeHne, IKCNepuMeHT, MOAENMPOBaHKE)

14

ChOpMMPOBAHHOCTb YMEHUI OMpeaensTb BafeHTHOCTb M CTeneHb OKUCNEHUS
XMMUWYECKMX 3NIEMEHTOB B COEAUHEHWSX PasfMYHOro CoCTaBa, BUA XMMWUYECKON
CBA3M (KOBaneHTHas, MOHHasi, MeTannmyeckas, BoAopoaHas) B COEAUHEHNAX, TUM
KpMCTannnM4eckon pelueTKM KOHKPETHOro BellecTBa (aTomHasi, MONeKynsipHas,
WOHHas, MeTannuyeckas)

15

CdhopMMpOBaHHOCTb YMEHWIN ONpeaenaTb XxapakTep cpedbl B BOAHbIX pacTBopax
HeopraHM4YecKkMx coeauHeHNI

1.6

CdopMnpoBaHHOCTb yMeEHMSA  KraccudumumpoBaTb XUMMUYECKME peakumMuM Mo
pasnuyHbIM NpU3HaKaMm (YUCIy U COCTaBy pearvpyloLlmx BELLeCTB, TEMNnoBOMY
adpbekTy peakunm, U3MEHEHNO CTEMNEHEN OKUCMEHMUS 3NEMEHTOB, 0b6paTMMocTun
peakuuu, y4acTuio katanmsartopa)

1.7

ChopMUPOBaHHOCTb YMEHWIA COCTaBMSATh YPaBHEHWUSI peakLMi pa3fnnyHbIX TUMOB,
MONHbIE W COKPALLEHHblE YpaBHEHUs PeakUMi MOHHOro obMeHa, yuuTbiBasi
YCroBUs, NPY KOTOPbIX 3TV peakumn nayT Ao KoHua

1.8

CopMMpOBaHHOCTL  YMEHMWiA  NpoBOAWTbL  peakuuu,  NoATBepXaalolime
KauyeCTBEHHbI COCTaB pPasfMYHbIX HeopraHW4Yeckux BEeLLecTB, pacrno3HaBaTb
OMbITHLIM NyTEM WOHbI, NPUCYTCTBYIOLWNE B BOAHbLIX PACTBOPAX HeopraHU4Yeckux
BellecTs

19

CdopmmpoBaHHOCTb yMEHUM packpbiBaTb CYLLHOCTb OKUCANTENbHO-
BOCCTaHOBMUTESbHbIX peakuuii NocpeacTBOM COCTaBNEHNS SEKTPOHHOro 6anaHca
3TUX peakummn
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1.10

ChopMMPOBaHHOCTb YMEHWUIA OOBSICHSATL 3aBMCUMOCTb CKOPOCTU XUMMWYECKOW
peakuumn oT pasnnyHbIX hakTopoB

1.11

CopMnpOBaHHOCTL YMEHUN OOBSACHATL XapakKTep CMELLEeHUs XUMUYECKOro
paBHOBECUS B 3aBUCUMOCTW OT BHELLHEro BosaencTteus (npuHumn Jle Wartense)

O6wasn n HeopraHnyeckas XMmMus

2.1

CdopmnpoBaHHOCTb YMEHMI packpbiBaTb cMbicn lNepuogmyeckoro 3akoHa [.U.
MeHpoeneeBa 1 4EMOHCTPUPOBATb €ro0 CUCTEMATU3NPYIOLLYI0, OO BACHUTENbHYIO U
NPOrHOCTMYECKYH OYHKLINN

2.2

CopMUPOBAHHOCTb YMEHUI XapaKTepu3oBaTb 3MIEKTPOHHOE CTPOEHME aTOMOB
XUMUYECKMX aremeHToB 1 - 4 nepuvogoB Neprnognyeckort cucTtembl XMMNYECKMX
anemeHToB [./. MeHngeneesa, ucnonbdysas noHATMS "s-, p-, d-9NEKTPOHHbIE
opbutanu", "sHepretTmyeckne ypoBHU", 0OBACHATL 3aKOHOMEPHOCTU U3MEHEHUS
CBONCTB XUMMWYECKNX JMEMEHTOB U UX COEAMHEHUN MO Mepuogam v rpynnam
Mepuroamnyeckon cuctemol xummyecknx anemeHTos [1.U. MeHgeneeBa

2.3

CdhopMMpOBaHHOCTb YMEHWIN XapaKkTepusoBaTb (ONUCkIBaThb) 06LLUME XUMUYECKUE
CBOWMCTBA HEOpPraHWYeckMx BELLEeCTB pasfiMyHbIX KNaccoB, MNOATBEPXKOaTb
CYLLIECTBOBaHMNE FeHeTUYECKOh CBA3WM MEXAY HeopraHUM4YeckMMK BeLlecTBamMu C
MOMOLLIbIO YPaBHEHWUIA COOTBETCTBYOLLMX XUMUYECKUX peakLinii

2.4

CdopM1poBaHHOCTb YMEHUIA YCTaHaBNMBaTb NPUHAANEXHOCTb HEOPraHUYECKNX
BELLLECTB MO UX COCTaBY K OnpeernieHHOMY Krnaccy (rpynne) coeMHeHuid (MpocTble
BELLLECTBA - MeTasnsbl U HEMETanIbl, OKCUAbI, OCHOBaHWS, KUCMOTbl, aMpoTepPHbIE
rMOpoKCUAbI, COmnu)

2.5

CopMUPOBAHHOCTE  YMEHWA UCMOMb30BaTb XMMWUYECKYID CUMBOMMWKY AnNs
cocTtaBrneHus ¢GopMyn BeWecTB U  YpaBHEHUA XUMWYECKUX  peakuuu,
cuctematmnyeckyto HomeHknaTypy (IUPAC) n TpuBManbHble Ha3BaHNSA OTAENbHbIX
HeopraHMyeckux BeLLeCTB (YrapHblil ras, yrrnekucnblil ras, amMMuak, raweHas
N3BeCTb, HeralleHas M3BeCTb, NUTbeBas coda, NUPUT U Apyrue)

2.6

CdopMnpoBaHHOCTb YMEHUI XapaKTepu3oBaTb (ONMCbiBaTh) O0LLME XMMUYECKNE
CBONCTBA HEOPraHMYecKMX BELLEeCTB pasfIMYHbIX KIaccoB, MNOATBEPXAATb
CYLLIECTBOBAHNE TE€HETUYECKOW CBS3M MeXay HEeOpraHM4yeckumu BellecTBamMu C
MOMOLLIbIO YPABHEHMWIA COOTBETCTBYIOLLNX XMMUYECKNX peakLmi

2.7

CopMnpoBaHHOCT  YMEHW  MNMNaHMpoBaTb UM BbIMOMHATbE  XUMUYECKUN
3KCMEepUMEHT (pasnoXeHne nepokcmaa BOAoOpoAda B MPUCYTCTBUM KaTanusartopa,
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onpegeneHne cpedbl pacTBOPOB BELECTB C  MOMOLLbIO  YHUBEPCAIbHOMO
WHAVKaTopa, BNUSHME pasnnyHbiXx PakTOPOB Ha CKOPOCTb XMMMWYECKOWN peakunu,
peakumn MOHHOro obmeHa, KayeCTBEHHble peakuuy Ha cynbdaT-, kapboHaT- 1
XNOpMA-aHNOHBI, HA KaTMOH aMMOHMS, PeLLEeHME IKCMEePUMEHTanNbHbIX 3aday no
Temam "MeTannbl" n "HemeTannbl") B COOTBETCTBMM C MpaBunamum TEXHUKU
6e3onacHocTy Npu obpaLLeHny ¢ BelecTBaMmu 1 nabopaTopHbiM 060pyA0BaHNEM;
npeacTaBnsaATb pesynbTaThl XMMWUYECKOrO JKCnepumeHta B dopme  3anucu
YPaBHEHUN COOTBETCTBYHOLLUX peakunn n ¢opMynupoBaTb BbIBOAbl Ha OCHOBE
3TUX pe3ynbTaToB

2.8

CchopMMpOBaHHOCTb YMEHWUI cobnoaath NpaBuna Mosib30BaHUS XUMUYECKOWN
nocyaoi n nabopaTopHbiM obopydoBaHVMEM, a Takke npaBura obpalleHuss C
BeLlecTBamMy B COOTBETCTBMU C MHCTPYKUMSIMU MO BbINOSIHEHMIO NTaGopaTopHbIX
XMIMUYECKMX OMNbITOB

2.9

CopmMnpoBaHHOCTbL YMEHMI XapaKTepm3oBaTbh XMMMUYECKME NPOLIECChHI, nexallume
B OCHOBE MPOMBILLSIEHHOTO MOMYYEHUs CEPHOW KWUCIOTbl, aMMuaka, a Takke
CPOPMMPOBaAHHOCTL NpeAcTaBneHnit 00 oOWuX HayYHbIX MpUHUMNAxX W
3KOJTOIMYECKMX NPOBeMax XMMMYECKOro Npon3BoacTea

XuMusa 1 xusHb. PacueTsl

3.1

CdopmmpoBaHHOCTb npeacraBneHnn O  XMMMYECKoMn cocTaBnstoLen
€CTECTBEHHOHAYy4YHOWN KapTWHbI MUPa, POSIN XMMMUU B MO3HAHUN SBNEHUA NPUPOabI,
B (hOPMMPOBaHUN MBILWMEHUS W KyNbTypbl JIMYHOCTU, €€ (PYHKLNOHAIBHON
rPamMoTHOCTU, HEOBXOANMOWN ANSA PeLleHnss NPaKTUYECKNX 3aday U 3KOSNOMMYECKM
0BOCHOBaHHOIO OTHOLLEHWSI K CBOEMY 3[00POBbIO U MPUPOAHON cpeae

3.2

CopMMpPOBaAHHOCTb  YMEHWIA  KPUTWMYECKM  aHanM3vMpoBaTb  XMMWUYECKYHO
MHOpMaUMio, MOMyYaeMyl0 U3 pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOW
KOMMYHMKaL K, ceTb VIHTEPHET U apyrve)

3.3

CdopmmpoBaHHOCTb yMEHUM cobniogatb npasuna 3KOJ1I0rnM4yeckm
uenecoobpasHoro noesedeHWss B ObITy M TPyAoOBOW OEATENbHOCTU B LEnsx
COXpaHeHns CBOEro 340p0Bbs U OKpyXaloLlen NpupoaHon cpeabl

3.4

Oco3HaBaTb OMacHOCTb BO3OEWUCTBUSA Ha XMBble OpraHMsMbl onpeaeneHHbIX
BELLECTB, NMOHMMasi cmbicn nokasatens [MOK, nosicHATb Ha npumepax crnocoobl
YMEHbLUEHNA W npefoTBpalleHns UX BpegHOro BO3AENCTBUA Ha OpraHusm
yenoseka

3.5

C(bOpMMpOBaHHOCTb yMeHMVI npoBOAUTb BbIHUCIIEHUA C WUCMNOJIb30OBAHNEM
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NOHATUS "MaccoBas OONs BeLlecTBa B pacTBope”, 06bEMHbIX OTHOLLEHWUA ra3oB
Npy XMMUYECKNX peakuusix, Maccbl BelecTea unm obbema ra3oB o U3BECTHOMY
KONM4yecTBy BelllecTBa, Macce unm obbeMy OQHOIO U3 y4acTBYIOLLIMX B peakLmm
BELLECTB, TEMMOBOro adppekTa peakumm Ha OCHOBE 3aKOHOB COXpPaHEHUs Macchl
BELLECTB, NPEeBPALLEHNS U COXPAHEHUS SHEPTUN

IIpoBepsieMbl€ 3JIEMEHTBI COJCPKAHUS

Koa

lMpoBepsieMblt 3NIEMEHT coaep)KaHus

TeopequeCKme OCHOBbI XMMUn

11

Xummyeckun anemeHT. AToM. £Agpo aTtoma, M30TONbl. OfekTpoHHas obonouyka.
OHepreTuyeckne ypoBHW, MOAYPOBHU. ATOMHble opbutann, s-, p-, d-anemeHTbI.
OcobeHHOCTM pacnpegeneHns anekTpoHOB No opbutanam B atoMax 3f1eMEHTOB NepBbIX
YeTblpex NepnoaoB. ANEKTPOHHAA KOHUrypaums atToMoB

1.2

Mepunogmyecknii 3akoH wn [lepuogudeckas cuctema XuMMUYECKMX anemeHtoB [.U.
MeHpgeneeBa. CBA3b nepnmoanyeckoro 3akoHa u leprnogmyeckor CUCTEMbI XUMUYECKUX
anemeHtoB [.MN. MeHgeneeBa C COBpPEMEHHOW TeOopuewn CTPOEHWS aTOMOB.
3aKOHOMEPHOCTU WU3MEHEHUS CBOWCTB XMMUYECKMX 3SMNEMEHTOB M 00pasyemMbiX UMu
NPOCTbIX M CHOXHbIX BELLECTB MO rpynnam v nepuogam. 3HayeHue nepuogndeckoro
3aKoHa B Pa3BUTUM HaYKK

13

CtpoeHuve BellecTBa. XumMudeckass CBA3b. Buabl xumudeckonm cBsA3M (KoBaneHTHasd
HenonsipHas W nonsipHas, WMOHHas, MeTannuyeckasd). WMOHbl: KaTUOHbl U A@HWOHbI.
MexaHu3ambl 06pas3oBaHMs KOBANeHTHOW XWMWYECKOW CBA3M (OOMEHHbIM M LOHOPHO-
akuenTopHbI). BogopoaHas cBs3b

14

BaneHTHOCTb. aﬂeKTpOOTpVILI,aTeJ'IbHOCTb. CTeneHb oKUcneHust

15

BelecTea MONEKyNSPHOro Y HEMOMEKYNAPHOIO CTPOEHMS. 3aKOH MOCTOAHCTBA COCTaBa
BellecTBa. Tunbl KPUCTANNNYECKUX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLECTB OT TUna
KpucTannmyeckon peletku. NMoHaTMe 0 AUCnepcHbIX cucTemax. ICTUHHbIE U KonmnougHble
pacTeopbl. MaccoBasi 4ons BellecTea B pacTBope

1.6

Knaccudukaumss HeopraHuYeckux coefuHeHuit. HomeHknaTypa HeopraHu4eckux
BellecTs

1.7

Xnmmyeckan peakums. Knaccudumkaumst XMMUYECKUX peakumin B HEeopraHuM4yeckon wu
OpraHM4yeckor XuMMUWN. 3aKOH COXPaHEHMs] MacCbl BELUECTB, 3aKOH COXpaHeHus wu
npeBpaLLEeHNst SHEPTUM NPU XUMUYECKNX peaKLmsaX

(11 kacc)
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1.8 CkopocCTb peakuuu, ee 3aBUCUMOCTb OT pasnnyHbiX (hakTOpOB

1.9 Ob6paTtumble peakumn. Xmmudeckoe pasHoBecue. DakTopbl, BRMSIOWNE HA COCTOSIHWE
Xumuyeckoro pasHoBecusi. MpuHuun Jle WaTenbe

1.10 OnekTponuTtuyeckas guccoumaumns. CunbHble u cnabble anekTponuTel. Cpeda BOAHbIX
pacTBOPOB BELLECTB: KUCNas, HeMTpanbHas, Wwerno4vHas. Peakumm noHHoro obmeHa

1.11 OKnCnUTENbHO-BOCCTAHOBUTENbHbBIE Peakumnn

2 HeopraHuyeckasa xumuns

2.1 Hemetannel. [lonoxeHne HemeTannoB B [lepyognyeckon CUCTEME XUMUYECKMX
anemeHToB [1.V. MeHpeneeBa n ocobeHHOCT CTpoeHnsa atomoB. dnsnyeckne CBonCTea
HemeTannoB. AnNnNOTPoONuA HemeTannoB (Ha NMpuMMepe Kucnopoaa, cepbl, docdopa K
yrnepoga)

2.2 XuMmnyeckne CBONCTBA BaXXHEMLLMX HeMeTannoB (ranoreHoB, cepbl, as3oTa, docdopa,
yrnepoga v KpeMHus)) U WX COedMHEHWM (OKCWOoB, KMCMopoAcoAepXalmux KWChoT,
BOAOPOAHbIX coeanHeHnin). NMpumeHeHne BaxKkHENLWNX HEMETANOoB U UX COeANHEHNN

2.3 MeTtannel. NonoxeHne metannosB B [Nepuoanyeckon cucTtemMe XUMUYECKUX SNEeMEHTOB
O.N. MengeneeBa. OCoBEHHOCTU CTPOEHMUS 3NEKTPOHHBLIX 060NOYEK aTOMOB METasIIoB.
Obwme dusnyeckme ceoncTea metannoB. Cnnaebl MeTanoB. ONEeKTPOXMMUYECKUIA psag,
Hanps>KeHUn MeTannos

2.4 XvMmnyeckme CBOWCTBA BaXHENLWIMX METanmnoB (HaTpPURW, Kanui, KanbUURW, MarHum,
anioMUHWI, LUMHK, XPOM, Xenes3o, Medb) 1 nx coegmHeHnn. Obime cnocobbl nonyyvyeHns
meTannoB. [NpumeHeHne MeTanmnoB B BbITy U TEXHMKE

2.5 "eHeTMYecKasi CBA3b HEOPraHMYECKNX BELLECTB, NPUHAANexXalux K pasfnmyHbiM Knaccam

3 XYMUS U KU3Hb

3.1 Pornb xumun B obecneveHmnm aKonorn4yeckon, 3HepreTMyeckon n nuweBomn 6e3onacHocTy,
pasBUTUN MeauUMHbI. [TOHATME O Hay4YHbIX METOoAAaX MO3HAHUSA BELLECTB U XMMWUYECKUX
peakuun

3.2 MpenctaBneHnss o6 OOWMX HaAy4YHbIX MNPUHUUNAX MPOMbILLMIEHHOIO  MOJydYeHus

BaXXHEMWnX BewectB. Yenosek B Mupe BewectB MU MaTepuanos: BaXKHeunLwune
CTpouTerbHble MaTtepuarbl, KOHCTPYKUMOHHbIE MaTepuarnbl, Kpackuy, CTEKINO, KepaMuka,
MaTtepuanbl AOnd 3NEeKTPOHUKU, HaHoMaTtepualbl, OpraHu4eckme wn MuUHeparibHble
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yoobpeHust

3.3 XvMns 1 300poBbe YerioBeka: npasuna MCNonb30BaHUS NeKkapCTBEHHbIX NpenapaTos,
npasuna 6e3onacHOro MCNonb30BaHWs npenapatoB ObITOBOM XMMUKW B MOBCELHEBHOW
XKU3HU

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00Yy4aIOIIMMUCS IPOrPaMM CPETHEro O0IIEero 00pa3oBaHUs
(JIMYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM). HayuHo-MeTo1nueckoil 0CHOBOM A1l pa3pabOTKH IJIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUS IPOrpPaMM CPEHETO O0IIET0 00pa30BaHUs SBISETCS CUCTEMHO- JESTEIbHOCTHBIN OIXO/.
B cooTBeTcTBUU C CHCTEMHO-1EATEIBHOCTHBIM MTOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTATOB OCBOEHUS IIpeaMeTa « XUMUs» Ha
YPOBHE CpPEeHET0 001Iero 00pa30BaHUs BbICJIEHBI CIEAYIOLINE COCTABIIAIOIINE!
OCO3HaHHE 00YYaIOIIUMUCS POCCHICKON MPpaKAaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEITLHOCTH U
CaMOOIIPEIETICHHUIO;
HAJIMYUE MOTUBAIIUHU K O0yUCHUIO;
IEJICHAITPABICHHOE PA3BUTHE BHYTPEHHUX YOKICHHI TMIHOCTH Ha OCHOBE KITIOYEBBIX IICHHOCTEH W MCTOPUIECKHUX TPATUIIHIA
0a30BOI HAYKH XUMHH;
TOTOBHOCTb U CIIOCOOHOCTH 00YYarOMIMXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIILHOCTH IEHHOCTHO-CMBICTIOBBIMU YCTaHOBKAMH,
MPUCYIIMMHU [ETOCTHOM CUCTEME XUMUIECKOTO 00pa30BaHus;
HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH )KU3HEHHbIE TJIaHBI.
JIMYHOCTHBIE pe3yibTaThl OCBOCHUS MpeAMETa « XUMHUs JOCTUTAIOTCS B €IMHCTBE YUEOHON 1 BOCIIUTATEIbHOMN 1EATEIbHOCTH B
COOTBETCTBUU C TYMaHUCTUYECKHUMHU, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U Ui€aJIaMU POCCHICKOTO
Ipa)XAaHCKOro 00IIeCTBa, MPUHATHIMU B OOIIIECTBE HOPMAMHU U IIPABUJIAMU TIOBEJIEHUS, CIIOCOOCTBYIOIIMMH MTPOLIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYarOIINXCSl.
JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeAMETa «XUMHUSD OTPAXaroT C(POPMUPOBAHHOCTH OIbITA IO3HABATEIHLHON U MPAKTUYECKOM
JESTEIIbHOCTH 00YYarOIIUXCs TI0 PeaTu3allii MPUHATHIX B 00IIIECTBE IIEHHOCTEH, B TOM YHUCIIC B YaCTH:
1)  rpaxIaHCKOTO BOCIUTAHWUSI:
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OCO3HaHUS O0YJAIOITMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U MTPABOTIOPSIKY;

MIPEICTABIICHUS O COIMAIBHBIX HOPMaX M MPaBUJIaX MEKIUIHOCTHBIX OTHOIICHUN B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU ACATEIHPHOCTH MPHU CO3AAHUH YUCOHBIX MIPOEKTOB, PEIICHUH YICOHBIX W MIO3HABATEIIHHBIX
3aj/1a4, BRIMTOJTHEHUN XUMHYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY U apryMEHTHI IPYTHUX MPH aHAJIM3€ Pa3IuYHBIX BUIOB YUeOHOM
JIESITEIbHOCTH;

2) NaTPUOTUIECKOTO BOCITUTAHMUS:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPHUYECKOMY U HAyYHOMY HACJICIUI0 OTEYECTBEHHON XUMUH,

YBKEHHS K IMPOIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U MPAKTUUECKOTO IPUMEHEHHS XMMHUH, OCO3HAHUS TOTO, YTO JOCTHIKCHUS
HayKH €CTh Pe3yJIbTaT JJIMTEIBHBIX HAOI0ICHUH, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX 1
MIPaKTHUKOB,

WHTEpeca W MO3HABATEIPHBIX MOTHBOB B TIOJYYCHHUH U MTOCIICIYIONIEM aHaIN3e WH(POPMAITUHU O MEePEIOBBIX JOCTHIKECHUSIX
COBPEMEHHOW OTEUYECTBEHHON XUMHH;

3) JyXOBHO-HPABCTBEHHOTO BOCTIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC ¢ XUMUYECKUMH SIBJICHUSMU, ¥ IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICH Ha
MOPaJTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJICHNE U IMTOCTYIIKM CBOMX TOBAPHIICH C MO3UIMI HPAaBCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHHE
MOCJICACTBUM ITUX MTOCTYIKOB;

4)  (GopMHpPOBaHHUS KyJIbTYPHI 370POBbSI:

MMOHMMAaHMS IIEHHOCTEH 30pOBOT0 U 0€30MacHOTo 00pa3a KU3HU, HCOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY
(bU3UIECKOMY U IICUXUYECKOMY 37I0POBbIO;

cOOJTFOICHUS TTPaBMIT 0€30MaCHOTO OOPAIIICHHS C BEIIECTBaMHU B OBITY, ITOBCEAHEBHOM KU3HU U B TPYAOBOM JICSITEIIHHOCTH;
MOHUMAaHUS IIEHHOCTH MPABIJI HHIUBUTYAJTbHOTO U KOJUIGKTUBHOTO O€30MIaCHOTO MOBEICHHS B CUTYAIIUSX, YTPOKAIOIINUX 3I0OPOBHIO
1 KU3HU JTIOJICH;

OCO3HAHUS TOCIICICTBUN U HEMPHUATHUS BPSAHBIX MPUBBIYEK (YIOTPEOIICHHSI aJIKOTOJISI, HAPKOTHUKOB, KYPCHHS);

5)  TpyaoBOro BOCIHMTAHU:

KOMMYHUKATHBHOW KOMIIETCHTHOCTH B Y4€OHO-UCCIIETOBATEILCKON EATEILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECCKOMN M IPYTHUX
BHUAX JEITEIHHOCTH;

YCTAaHOBKHU Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTUUYECKUX 3a]1a4 COIMATBLHOM HAMPaBIEHHOCTH (B paMKaX CBOETO Kjlacca, IMIKOJIbI);
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UHTEpECA K MPAKTUYECKOMY HM3YYCHHIO Tpodeccuili pa3IudHOro poja, B TOM YHCJIE Ha OCHOBE MIPUMEHEHUS ITPEIMETHBIX
3HAHUU 10 XUMUH;

YBXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU AESITEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIY TBHOM
TpaeKTOpUU 00pa30BaHMUS,

Oynyiel mpodeccuu 1 peaanu3aiui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH,
MHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6)  9KOJOTMYECKOTO BOCITUTAHHS:

HKOJIOTHYECKH 1[E€J€CO00Pa3HOr0 OTHOIICHHS K MIPUPOE, KAK HCTOUHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00ATIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, BIUSHUS IKOHOMUUECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOJTHON U
COLUAIIBHOM CpeJIbl;

OCO3HaHMS HEOOXOUMOCTH HCIOIB30BaHUS IOCTUKEHUM XUMUH JJIsI PEIICHUs] BOITPOCOB PAlIMOHAIBHOTO MPUPOIO0TI0IH30BAHMS;
AKTUBHOTO HETIPUSITUS JEHCTBUI, MPUHOCSIINX BPE OKPYKAIOIICH IPUPOIHON Cpesie, YMEHHS TPOTHO3UPOBATh HEOIArONpUsTHHIC
HKOJIOTUYECKHUE MOCJIECACTBUS MPEAITPUHUMAEMBIX JICHCTBUIM U MPEIOTBPALIATh HX;

HAJIMYKS PA3BUTOTO IKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYJIBTYPBI, OIBITA JEITEILHOCTH YKOJIOTUYECKON HAIIPABIECHHOCTH,
YMEHHUS pyKOBOJICTBOBATHCSI UMU B IMO3HABATEJILHOM, KOMMYHUKATUBHOW U COIMANILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOSITh UIC0JIOTUN XeMO(hoOuu;

7)  IICHHOCTH HAY4YHOTO MO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKHU;
MOHUMAaHUS CreU(DUKU XUMHUH KaK HayKHU, OCO3HAHUS €€ poJu B GOPMHUPOBAHUH PAITMOHAIIBHOTO HAYYHOTO MBIIIJICHUS,
CO3JJaHUU 1IEJIOCTHOTO TIPEJICTABIICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI M YEJIOBEKA, B TO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN M pelieHUur POOIeM COXpPAHEHHS PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JJIsI COBPEMEHHOM ITUBUITU3AINN: B €€ TyMaHUCTUYECKOM HAMPABICHHOCTH U BAXKHOM
POJIK B CO3/ITaHUM HOBOM 0a3bl MaTepUATbHOM KYJIBTYPbI, PEIIEHUH TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHSI YEJIOBEUYECTBA —
CBIPHEBOM, IHEPTETUUECKOM, TUIIIEBON U IKOJIOTMYECKON O€30MaCHOCTH, B PA3BUTUU MEIUIIUHBI, 00ECTIEYEHUHN YCIOBUHN YCTIEIITHOTO
TPyAa U KOJIOTHYECKH KOMDOPTHOM KU3HHU KAXKJIOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: TIOHUMAaHUSI CYIITHOCTHA METOI0B MTO3HAHUS, UCIIOJb3yEMBIX B €CTECTBEHHBIX HAyKax,
CITIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS ISl aHATIU3a U O0BSICHEHUS SIBJICHUIM OKPY’KAIOIIEr0o MUPA U MPOUCXOIAIINX B HEM
W3MEHEHUM, yMEHHUS JeaTh 000CHOBAHHBIC 3aKJIFOYEHHUS HA OCHOBE HayUHBIX ()aKTOB M UMEIOIINXCS JAaHHBIX C LEJIbI0 TTOTyYeHUs
JIOCTOBEPHBIX BBIBOIOB;

CITOCOOHOCTH CaMOCTOSITEILHO UCTIOIh30BaTh XUMUYECKHUE 3HAHUS JJI PEIICHUS MPOOJIeM B peajbHBIX KU3HEHHBIX CUTYaIUsX;
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MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTHU ¥ CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO, K AKTUBHOMY MOTYYEHHUIO HOBBIX 3HAaHUH TIO
XUMHUU B COOTBETCTBUU C JKU3HEHHBIMHU OTPEOHOCTAMY;

UHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax MpoPecCuOHANBHOMN 1eATeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIE pe3yibTaThl OCBOCHUS YUEOHOTO NpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHMsl BKIKOYAIOT:
3HaYUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAOIINXCS MEXKIUCHUIUITMHAPHBIE (MEKIIPEIMETHBIE) OOLICHAYYHbIE TIOHATHS,
OTpa)karollye HEJIOCTHOCTh HAyYHOU KapTHUHBI MUPA U CHELU(PHUKY METOI0B NTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPTUS, SIBICHUE, IPOIIECC, CUCTEMA, HAYUHBIN (PAKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCJIeI0BAHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHbIe yUeOHbIE 1EUCTBUS (I03HABATEIbHbIE, KOMMYHUKATHUBHBIE, PETYISATUBHBIE), 0OecnieunBatomue (GopMHUpOBaHUE
(yHKIHMOHAIBHOM TPAMOTHOCTH M COLIMAJIBHOM KOMITETEHLIUH 00YYaroInXCsl;

CIIOCOOHOCTh 00YYaIOIIMXCS UCIIOIb30BAaTh OCBOCHHBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbBIE
y4eOHbIC IEUCTBUS B MO3HABATEILHOW U COLIMATILHOM MPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTAThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMU YUEOHBIMU [TO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U
PEryJIsiTUBHBIMU JEHCTBUSAMH.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS

ba3oBrle 1oruueckue AeHCTBUS:

CaMOCTOATEIIbHO (DOPMYIIUPOBATh U aKTYaJIM3UPOBATh MPOOIJIEMY, BCECTOPOHHE €€ paccMaTpHBATh;

OIPENENATh LEJH ACATEIBHOCTH, 3aJ1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI AEATEILHOCTH C
MMOCTaBJICHHBIMU 1ICISIMU;

MCIOJI30BaTh NP OCBOECHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBIIJIEHUS — BBIJCIATh XapaKTEPHbIE MPU3HAKU TOHATUHN U
yCTaHaBJIMBATh UX B3aWMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS 1151 OOBICHEHUS OTACIBHBIX (DAKTOB U SIBJICHU;
BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KJIACCU(DUKAITUU BEIIECTB M XMMUYECKUX PEaKITUH;

YCTAHABJIUBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEXy U3yUYaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHAYKTUBHBIC, IETyKTUBHBIC, 10 aHAJIOTHH ), BBISIBIISATh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSIX, POPMYTUPOBATH BHIBOJIBI M 3aKITFOUEHUS,

27



IPUMEHSATH B MTPOLIECCE MMO3HAHMS, HCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, TPEOOPa30BbIBATH MOJEIbHBIE
NPECTaBICHNUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIEMEHTa, XUMHUUYECcKas (hopMyIia, ypaBHEHHUE XUMUYECKON PEakiiuu — IMPU PEeIICHUU
y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 33]1a4, TPUMEHATh Ha3BaHHBIEC MOJICIbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUM.

bazoBsie nccnenoBaTebCKue AeUCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIil; GOpMyIMpOBATh LIETH U 337a41 UCCIIEIOBaHUS,
UCI0JIb30BATh MTOCTABJICHHBIE U CAMOCTOATENEHO CHOPMYITUPOBAHHBIE BOIIPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA
(opMHUpPOBaHKS THIOTE3bI 110 NPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX

CYXKICHU;

BJIa/IETh HABBIKAMHU CAMOCTOSITENIFHOTO MJIAHUPOBAHUS U MPOBEICHUS YUEHUYECKUX IKCIIEPHUMEHTOB, COBEPIIICHCTBOBATh YMEHUS
HaO0JI01aTh 32 XOI0M MPOIECcCca, CAMOCTOSATENBHO MPOTHO3UPOBATH €r0 Pe3yabTaT, (POPMyITHpPOBATH OOOOIIEHNS U BHIBOIBI
OTHOCHUTEIIFHO TOCTOBEPHOCTH PE3yIbTATOB UCCIEIOBAHNSA, COCTABISATH OOOCHOBAHHBIN OTUET O MPOEIaHHON paboTe;
IpUOOpETaTh OMBIT YUSHUYECKOW UCCIIEeI0BATENILCKON U POSKTHON eI TEIbHOCTH, MIPOSBISATH CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHSI MPAKTUIECKUX 33]a4, TPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHUS.

Pabota ¢ undopmarueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAIUH (HAyUYHO-TIOMYJIApHAs INTEPAaTypa XUMHUECKOTO COJIEpPKaHus,
CIpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), aHanu3upoBaTh HHPOPMALMIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHHBATH €€ JI0OCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTE;

(GopMyJIMPOBATH 3aMPOCH] U MPUMEHSTH PA3IUUYHbIE METObI IPU MOUCKE U 0TOOpE MH(OPMALIUK, HEOOXOJUMOMN ISl BHITIOJTHEHUS
y4eOHBIX 3a7a4 ONpeAeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCIOJIb30BaHUs HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUI U Pa3IMUHbIX TOUCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIBHYIO GOopMy Tpe/icTaBlieHns nHpopmaiuu (cxembl, TpaduKu, TuarpaMmmbl, TaOIUIBI, PUCYHKU U
ApyrHe);

UCTIONIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU pabOTe ¢ XUMUIECKOW MH(OpMAILIUEH: TPUMEHATh MEXIPEIMETHBIC
(pusnueckre U MaTeMaTHYECKUE) 3HAKU U CUMBOJIBL, (POpMYIIbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCTIONIb30BaTh M MPE0OPa30BIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHbIE YUEOHbIE AEHCTBUS:
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3aJ]aBaTh BOMPOCHI TI0 CYIIECTBY OOCYKJaeMOl TeMbl B XOJAE AMAora W/WIM AUCKYCCHH, BBICKA3bIBaTh UEH, POPMYIUPOBATH
CBOM NIPEIJIOKEHHSI OTHOCUTENIBHO BBINIOJHEHUS MTPEIJIOKEHHOM 3aauH;

BBICTYIATh C NMPE3EHTALMEN PE3yIbTAaTOB O3HABATEIBHOM JEATEIbHOCTH, MOTYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO
CBEPCTHUKAMM NP BBIIOJHEHUHA XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOM padOThI IO UCCIEAOBAHUIO CBOMCTB N3YYaeMbIX
BEIIECTB, pealii3alui Y4eOHOro npoekTa u (hOpMyJIUpOBaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MTyTEM
COTJIAaCOBAHUS MO3UIIUI B X0J1e 00CYX ACHUS U1 0OMEHA MHEHUSMH.

PerynstuBHbIE yHUBEpCAIbHBIE YUEOHBIE IEHCTBUS

CaMOCTOSITEJIEHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO IT03HABATENIBHYIO I€ATEIIBHOCTD, ONPEAEIIAs €€ LIeJU U 3a1a4H,
KOHTPOJIUPOBATh U MO MEPE HEOOXOAUMOCTH KOPPEKTUPOBATh MpeAJiaraéMblii aJITOPUTM JIEHCTBUI MPU BBINOJIHEHUN YUEOHBIX U
UCCJIEI0BATENBCKUX 3a/1a4, BRIOMpaTh Hanoosee 3p(HEeKTUBHBIN c1OCO0 UX PEIIeHUs ¢ yYETOM MOIYYEHUsI HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCT HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEJAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckas XuMush» OTpaxkaroT: ChOPMUPOBAHHOCTD MPEICTABICHUN O XUMUYECKON
COCTaBJIAIONIEH €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMUU B MIO3HAHUU SBJICHUN MPUPOIbI, B (DOPMUPOBAHUU MBIILICHUS U
KYJIbTYPbI JIMYHOCTH, €€ (YHKIIMOHATILHON TPaMOTHOCTH, HEOOXOIUMOM JJI PEIICHUS MPAKTUYECKUX 33714 U SIKOJIOTUUECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHON CpeIe;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpasi BKIFOUYAET: OCHOBOIIOJATAOIINE MOHATHUS (XMMUYECKHUM 3JIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKas CBsI3b, CTPYKTYpHas (hopmyia
(pa3BépHyTas U cCoKpamiéHHas), MOJb, MOJISIPHAs Macca, MOJIIPHBIA 00bEM, YTIIEPOIHBIN CKEJIET, PYHKITMOHAIIbHAS TPYIINA, PaJauKal,
U30MEPHs1, U30MEPBI, TOMOJIOTUYECKUH Psill, TOMOJIOTH, YIJIEBOJLOPObI, KUCIOPO U a30TCOAEPIKALLNE COCAUHEHNSI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIUMHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUS OPraHUYECKUX BELIECTB
A.M. byTiepoBa, 3aKOH COXpaHEHHUS MACChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XUMHH; MUPOBO33PEHUECKUE 3HAHNUA,
JIeXkKaIue B OCHOBE MOHUMAaHUs MPUYMHHOCTA U CUCTEMHOCTH XMMUYECKUX SIBICHUM, (DAKTOJIOTHUECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U 0€301IaCHOM HCTIOIB30BaHNN BaXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU ESITEIHLHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTH YMEHUH BBISBIISITH XapaKTEPHbIE TPU3HAKY MTOHATHM, YCTAHABIUBATh HUX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIME ITOHSATHUS IPU ONIMCAHUU COCTaBa, CTPOEHUS U IPEBPALLCHUN OPraHUYECKUX COCIMHEHUI;
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c(hOpMUPOBAHHOCTh YMEHUW  HCIOJIH30BAaTh XUMHUYECKYIO)  CHMBOJIMKY JIJISi COCTABJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaEHHOM) POPMYIT OPraHUIECKHUX BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUNA, U3TOTABINBATH MOJIEIA MOJICKYJT
OpPTraHUYECKUX BEIIECTB IS WJUTFOCTPAIIMH UX XHMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAIIICKHOCTh H3yUYCHHBIX OPTaHUYECKHUX BEIIECTB M0 MX COCTaBY M CTPOCHHIO K
onpeeaEHHOMY KIIacCy/TpyIie COeTMHEHNH (YTeBOA0POIbI, KHCIOPOI U a30TCOIeP KAIINE COSAUHEHUS, BBICOKOMOJICKYIISPHBIC
COeMHEHHUS ), TaBaTh UM Ha3BaHMs 10 cucTeMatuueckoit Homenkiarype (IUPAC), a Takke NpuBOIUTh TPUBHATILHBIEC HA3BAHUS
OTJICTILHBIX OPraHWYSCKHUX BEHIECTB (3THIICH, IPOITUJICH, alleTHIICH, STHIICHIJINKOIb, TIIHICPHUH, (DEHOJI, PopMaIbICTH/I,
aleTabICTH I, MypaBbUHAsI KUCJIOTa, YKCYCHAs KUCI0Ta, OJICMHOBAsI KUCJIOTa, CTCAPUHOBAsI KUCJIOTA, TII0K03a, (PYKTO3a, Kpaxmall,
1EJUTI0J103a, TIIMITNH);

c(hOpPMHUPOBAHHOCTH YMEHHS ONIPEACIISATh BUIbI XUMUYCCKON CBSI3M B OPTaHUUYECKUX COCTMHEHUSAX (OJIMHAPHBIC U KPATHBIC);
c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHudecKux BemiecTB A.M. byTiepoBa miist 00bICHEHH S
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHMS; 3aKOH COXPAHECHUS MACCHI BEIIECTB;

c(hOopMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PM3NIECKUE U XUMHUECKHE CBOMCTBA TUITMYHBIX MPECTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIICCTB (METaH, 3TaH, dTHJICH, IIPOIHIICH, alleTWICH, OyTaaueH-1,3, MetunoyraaueH- 1,3,
O€H30JI, METaHOJI, TAHOJI, ATHJICHTJIMKOJIb, TJINIIEPHH, (EHOII, alleTaabJACTH I, MypaBbHHAS M YKCYCHAs KUCJIOTHI, TIIFOKO3a, KpaxMmall,
IIEJUTIOJI03a, aMUHOYKCYCHAs KACIIOTA), WIUTIOCTPUPOBATh TCHETHUECKYIO CBSI3h MEXKTy HUMHU YPaBHECHUSAMH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKITUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHUPOBAHHOCTH YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO ChIPhs (He(DTh, MPUPOIHBIN a3, yroihb), CIIOCOObI UX
nepepaboTKU 1 MPAKTHYECKOE IPUMEHEHHE TIPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHHUH ITPOBOINTH BEIYMCIICHUS 110 XUMUICCKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIIECTBA WJIM IIPOJIYKTA PEAKIIMU 110 U3BECTHBIM ~ Macce, 00bEMY, KOJTMYECTBY OJIHOT'O M3 UCXOHBIX BEIIECTB HJIU IIPOIYKTOB
peaKIum);

c(hOpMHUPOBAHHOCTh YMEHHUH BJIaJIeTh CUCTEMOM 3HaHHMIM 00 OCHOBHBIX METO/aX HAYYHOTO IMO3HAHUS, UCIIOIb3YEMbIX B XUMHH TIPH
W3YYCHUU BEIIECTB U XUMHYCCKHUX SBJICHUNA (HAOMIOACHUE, H3MEPEHHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE), HCTIOJIB30BaTh CHCTEMHBIC
XUMUYCCKUC 3HAHUS JIJIsT IPUHATHUS PEIICHUA B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIICCTBAMHU U UX IPUMCHCHUEM;
c(hOopMHPOBAHHOCTH yMEHUHN COOTIO/IaTh TIpaBWIa  IOJIB30BAHUS XUMHUYECKOH MOCYA0i U Ta00paTOPHBIM
o0opyI0BaHUEM, a TAKXKE TIPABHIIa OOPAIEHHUS C BEIIECTBAMHA B COOTBETCTBUU C HHCTPYKITUSAMH TI0 BBITOTHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB; CHOPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATH U BBITIOJIHATh XUMUYECKHH SKCIIEPUMEHT (TIpEBpaIcHUS
OpraHUYECKUX BEIIECTB P HarpeBaHWH, TIOJyUYCHHUE dTUJICHA M M3yYCHHUE €0 CBOWCTB, KAUECTBEHHBIC PEAKIIMH OPTaHUYECKHIX
BEIIECTB, JAeHATypaIus OSIKOB PH HArpEeBaHUH, IBETHBHIE PEAKITUU OEJIKOB) B COOTBETCTBUH C TIPABUIIAMH TE€XHUKH 0€30MMaCHOCTH
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npu 0OpaIIeHN! ¢ BEIIECTBAMHU U JIa0OPATOPHBIM 000PYAOBaHUEM, PECTABIATH PE3yIbTAaThl XUMHUECKOTO IKCIIEPUMEHTa B (hopMe
3alliCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIUil U (POPMYTHPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAIM3UPOBATh XUMUUECKYIO HH(POPMALINIO, TTOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB
(cpeanctBa MaccoBoil HH(GopMaruu, IHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHUI COO0JII0/1aTh IPaBUJIa SKOJOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEILHOCTH B
LEJISIX COXPAHEHUs CBOETO 3710POBbs U OKPYXKAIOLIEH MPUPOJAHOM Cpefibl, 0CO3HABAThH OIMMACHOCTH BO3/IEUCTBUS HA JKHUBBIE OPTaHU3MBbI
oInpeaeEHHBIX OPraHNYECKUX BELLECTB, MOHUMas cMblici nokaszarens [IIK, noscHaTe Ha npumepax crnocoObl YMEHBLIEHUS U
IPEeIOTBPALIEHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTaHNU3M UYEJIOBEKa,

JUIsL 00YYarOIIMUXCs C OTPAaHUYEHHBIMH BO3MOYKHOCTSMU 3/I0POBBS: YMEHHUE TPUMEHSTh 3HAHUS 00 OCHOBHBIX JJOCTYIHBIX METOAX
MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUM;

JUTSL CJIETIBIX U CTA00BHAAIIMX OOYYAOIINXCS: YMEHHUE UCIIONIb30BaTh PEIbePHO TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins s
3aMUCU XUMUYECKUX (PopMy.

11 KVIACC

[IpenmeTHbIE PE3yNbTATHl OCBOCHHS Kypca «O0I1ast 1 HeOpraHuyeckasi XuMHsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKON COCTABIISIONIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU
SIBJICHUI NPUPOJIbI, B POPMUPOBAHUU MBILLIEHUS U KYJIbTYPhI JUYHOCTHU, €€ (yHKIUOHATBHOW IPAMOTHOCTH, HEOOXOIMMOM /151
pELICHUs MPAKTUUECKUX 3a71a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO M IPUPOIHON CPEIE;

BJIAJICHUE CUCTEMON XMMUYECKHUX 3HAHUW, KOTOPAasl BKJIIOYAET: OCHOBOIIOJIATAIOIINE OHATHS (XUMHUYECKHUM 3JIEMEHT, aTOM, U30TOII, S-
, P-, d- NEKTPOHHBIC OPOUTAIN ATOMOB, MOH, MOJICKYJIA, MOJIb, MOJISIPHBII 00BEM, BAJICHTHOCTb, DIICKTPOOTPHUIIATEIILHOCTD, CTEIICHD
OKHUCJIEHUS, XUMHYECKas CBA3b (KOBAJICHTHAs, HOHHAsA, METAJUIMYECKasi, BOLOPOAHAs), KPUCTALIMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX
peaKkMii, pacTBOP, INEKTPOJIUTHL, HEITIEKTPOJIUTHI, SJEKTPOJUTHYECKAS JUCCOLUALNS, OKUCIUTEINb, BOCCTAHOBUTEIND, CKOPOCTh
XUMHUYECKON peakluy, XMMUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TCOPHS SJEKTPOIUTHUUECKOMN TUCCOLMALINN, TIEPUOTUYECKUN
3akoH .M. Menneneesa, 3aKOH COXpaHEHUSI MACCHI BELIECTB, 3A4KOH COXPAHEHUS U ITPEBPALLECHUS SJHEPTUN NP XUMHUYECKUX
peakimsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE MOHUMAHMUS
NPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHX SIBJIEHUM, (DaKTOJOTMYECKHUE CBEICHUSI O CBOMCTBAX, COCTABE, MOJIYyYEeHUH U 0€30MacCHOM
UCIOJIb30BAaHUU BAXKHEHUIITNX HEOPTaHUYECKHUX BEIECTB B OBITY U MIPAKTUYECKOH IESATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTePHbIE MPU3HAKU MTOHATUMN, YCTAHABIMBATh WX B3aMMOCBA3b, HCIIOIb30BAThH
COOTBETCTBYIOIIME TOHITHS MPU ONUCAHUU HEOPTraHUYECKUX BEIIECTB M UX MPEBPAILCHHUIA;
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chOpMHUPOBAHHOCTh ~YMEHUH  HCHOJB30BaTh XHMHUYECKYI0  CHMBOJHUKY JJISl COCTaBICHHS (POPMYJTI BEIIECTB U ypaBHEHUI
XUMHUYECKUX peakuuil, cuictematnueckyro HomeHknaTypy (IUPAC) u tpuBnaibHbIe HA3BaHUS OTJAEIbHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii ra3, yriaeKUCablid ra3, aMMHaK, raliéHasi U3BeCTh, HEral€Hasi U3BECTh, MUThEBAs CO/AA, IUPUT U IPYTHE);
c(hOpMHUPOBAHHOCTh YMEHUH OIpeesaTh BAJIGHTHOCTD U CTETICHb OKUCICHHSI XUMUYECKIX JIEMEHTOB B COSAMHEHUSIX PA3INYHOTO
COCTaBa, BUJ XUMUYECKON CBA3M (KOBAJEHTHAsl, MOHHAs, METAIIIMYECKAsl, BOAOPOIHAsS) B COEAMHEHUSAX, TUIl KPUCTAIUIMUECKOU
PEIIETKY KOHKPETHOTO BELLIECTBA (aTOMHAsi, MOJIEKYJIIpHAsI, MOHHAsI, METaJNIN4YecKasi), XapakTep cpeiibl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCINHEHNN;

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIUBATh IPUHAIC)KHOCTh HEOPTaHUUECKUX BELIECTB 110 UX COCTABY K ONpPEACIEHHOMY
KJIaCCY/TpyIIe COeAMHEHUN (IIPOCTHIE BEIIECTBA — METAJUIBI M HEMETAJIbI, OKCUIbl, OCHOBaHUS, KUCIIOTHI, aM(pOTEPHbIE THIPOKCH/IBL,
COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PacKpbIBaTh CMbICT mepuoauueckoro 3akona /.M. MenpaeneeBa u J1eMOHCTPUPOBATD €T0
CHUCTEMAaTU3HPYIOILYI0, OOBICHUTEIBHYIO U IPOTHOCTHUECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BATH FJIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX 3JIEMEHTOB 1—4 epro 0B
[Mepuomuieckoit cuctemMbl XuMudeckux meMeHToB J[.M. MenaeneeBa, uConb3yst MOHATHUS «S-, P-, 0-3JICKTPOHHBIC OpPOUTAITIY,
«QHEPreTHYECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COSAUHEHUH 110
nepuoaam u rpymmam [lepuonndeckoit cucteMsl xumuueckux 35eMeHToB .M. Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BATh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOMCTBA HEOPTAHUYECKUX BEUIECTB PA3IMUHbIX
KJIACCOB, MIOJITBEPKAATh CYLIECTBOBAHNE TIE€HETUYECKOM CBSI3M MEXJIY HEOPraHWYECKHMMH BEIECTBAMM C IIOMOILBIO
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTh YMEHHS  KJIAcCU(UUUPOBATh XMMHMUYECKHE PEAKLUU M0 PA3IUYHBIM MIPU3HAKaM (YHUCITY U COCTaBy
pearupyooux BeIecTB, TEII0BOMY 3PPEKTy peakluu, U3MEHEHHUIO CTETIEHEeNH OKUCIIEHUS 3JIEMEHTOB, 00OpaTUMOCTH PEAKIIUH,
Y4acTHUIO KaTalln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTaBISTh YPABHEHUS PEaKLUi pa3InYHbIX TUIIOB, MOJHbBIE U COKpAIIEHHbIE YPAaBHEHUSI peakui
MOHHOTO OOMEHA, YYUTHIBAs yCIOBUS, TPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUH POBOAUTH PEAKIUH, MIOTBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX HEOPTraHMYECKUX BEIIECTB,
pacno3HaBaTh OMBITHBIM IMyTEM MOHBI, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPHIBATH CYIIHOCTh OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OalaHca ATUX PeaKInii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIUU OT Pa3InYHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHeEIIHEro Bo3aeictsus (npuHuui Jle [latense);
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c(hOpMUPOBAHHOCTh YMEHHUH XapaKTePHU30BaTh XUMUUYECKHE MPOIIECCHI, JIKAIHNE B OCHOBE MPOMBIIIJICHHOTO TIOTYYSHUS CEPHOI
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPECTABICHUI 00 OOIUX HAYIHBIX IPUHIIUIAX U AKOJIOTHIECKUX TPodIeMax
XAMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOANTH BBIUUCICHUS C UCIIOJIb30BAaHUEM TIOHSITHS «MacCOBas J0JIS BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIIICHUM ra30B MPU XUMUYECKUX PEAKIIMIX, MACChl BEIIECTBA WIIM 00bEMA ra30B [0 U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, TEIUIOBOrO d(hPeKTa peakiui Ha OCHOBE 3aKOHOB
COXPaHEHMs MACCHI BEILECTB, IIPEBPALIEHUS U COXPAHEHUS DHEPIUH;

c(hopMUPOBAHHOCTH yMEHUM cOOJI0OJIaTh TpaBWiia  IOJIb30BAHUS XUMUYECKOM MOCyA0i U 1a00paTOPHBIM
000opyI0BaHHEM, a TAKKE MPaBUIIa OOpaIlEHUs C BEECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMU TIO BBIMOJIHEHUIO Ja00paTOPHBIX
XUMHUYECKHUX OIBITOB; CPOPMUPOBAHHOCTh YMEHHI IUTAaHUPOBATH u BBITIOJIHATh XUMUYECKUN

IKCMEPUMEHT (pa3iio’keHHe ePOKCHAA BOJOPO/Ia B IPUCYTCTBUH KaTallu3aTopa, OMpeieJICHIE CPeIbl pACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYIECKOW PEAKITNH, PEAKIIUU HOHHOTO
oOMeHa, Ka4eCTBEHHBIE peaklliy Ha Cyib(aT-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE SKCTIEPUMEHTATLHBIX
3a7a4 1Mo TeMaM «Metaibl» u «HeMeTramsny) B COOTBETCTBHH C TIPABHJIAMHU TEXHUKU O€30MACHOCTH MPHU OOPAIIICHUH C BEIIECTBAMHU
U J1abopaTOpHBIM 000pYA0BaHNEM, TIPEACTABIIATH PE3YIbTAThl XUMHUUECKOTO IKCIIEPUMEHTa B (hOpMe 3aIllMCH ypaBHEHUI
COOTBETCTBYIOIINX peakiuii U GOopMyIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATH XUMUYECKYIO HH(OPMAIIHIO, TTOTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB
(cpencTBa MaccoBOi KOMMyHUKalnu, UHTEpHET U IPyTHX);

c(OpMHUPOBAHHOCTh YMEHUI CO0JII01aTh MPaBUIIa SKOJIOTHYECKH 11€JIECO00Pa3HOTo MOBEAECHUS B OBITY U TPYIOBOU JIEATEIBHOCTH B
LEJISIX COXPAHEHUsI CBOETO 370POBbs U OKPYXKAIOLIeH MPUPOAHOM Cpe/ibl, 0CO3HABATH OMACHOCTH BO3/IEUCTBHUS HA KUBbIE OPTraHU3MBI
ornpeAenEéHHBIX BEIIeCTB, HOHUMas cMblch nokazaTesns [1/IK, moscHATh Ha mpuMepax crocoObl YMEHBLICHUSI U MTPEIOTBPALLEHUS UX
BPEIHOTO BO3ACUCTBUS Ha OPraHU3M YEJIOBEKa;

U1 00YyYarOIIMUXCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBBS: YMEHHUE IPUMEHSTh 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOaX
MO3HAHMS BEIIECTB U XUMUYECKUX SBIICHUM;

JUTSI CIIETIBIX U CTA00BUAAIIUX O0YYAIOIIMXCSA: YMEHUE UCTIONIb30BaTh PelibeHO TOUEUHYI0 cucteMy o0o3HaueHuit JI. bpaiins ms
3alUCU XUMUYECKUX (GOPMYIL.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue

No KommuecTBo OCHOBHBIE BU/IBI JICATEIIBHOCTH
pa3zesioB U TEM [IporpammHoOe conepkaHue

n/m 4acoB oOy4Jaronmxcs

y4eOHOT0 MpeMeTa
Pa3znen 1. TeopeTudeckne 0CHOBbI OPraHMYECKOIl XUMUHU
1.1 | IIpeamer 3 [IpenmMeTr opraHnYEeCKON XUMUHU: PackppIBaTh CMBICT N3y4aeMBbIX

OPraHUYECKON XUMUH.
Teopus ctpoeHus
OpraHUYECKUX
COCIUHECHUM

A.M. bytneposa

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAYECHHE B MIOJIYUCHUHU HOBBIX BEIIECTB
Y MaTepuainoB. Teopus CTpOeHHs
OPraHUYEeCKUX COCIUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosoxkenusi. CTpyKTypHbI€ (POPMYIIBI
OpraHUYECKUX BEIIECTB. [ omoorus,
n3oMepust. XUMHYECKas CBSI3b

B OPraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpencraBienue o Kaaccupukamu
OpraHnveckux BeniectB. HoMenkiarypa
OPTaHUYECKUX COCTUHEHU I
(cucTeMarnueckas) U TPUBUAIIbHbBIC
HA3BaHMS BAXXHEHIINX MPEACTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCIIEPUMEHTAJIbHbIE METOAbI

MOHATUM (BBISIBISITD UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABINBAThH UX
B3aUMOCBS3b.

[IpuMEHATH MOJNOKEHHS TEOPUH
CTPOEHHUS OPraHUYECKUX BEIIECTB

A. M. bBytnepoBa ajist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
IUTS1 COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€HHON) GOpMYJT OpraHUYECKUX
BEILECTB.

OnpenensiTe BUAbI XUMUYECKOU CBSI3U
(onuHapHbBIE, KPATHBIEC) B OPraHUYECKUX
COEIMHEHHUSIX.

PackpriBaTh poib OpraHM4eCcKOr XUMUU
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U3Yy4YeHMs BellleCTB M X NpeBpallleHuii:

B IIPUPOJIE, XapaKTEPU30BaTh €€
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e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpPraHUYECKUX BEIIECTB U MaTepraIaMu
Ha MX OCHOBE;

— OMBITHI IO MIPEBPALLEHUIO
OpPraHUYECKUX BEIIECTB MIPH HarPEBAHUU
(rutaBieHue, oOyTrIMBaHUE U TOPEHHE).

e JIabopaTopHBIE OMBITHIL:

— MOJETMPOBAHNE MOJIEKYIT
OpPraHUYECKUX BEIIECTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmtoaTe 1 onuceiBaTh
JE€MOHCTPALMOHHBIE OMBITHI; MPOBOJANTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PAOOTHI

Hroro no pazneny

Pa3neun 2. YriieBoaopoasbl

2.1 | IlpenenvHbIC
YTIEBOIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
MPOCTEUIINE MTPECTABUTEIIHN ATKAHOB:
COCTaB, XMMUYECKOE CTPOCHHE,
bu3nIecKre 1 XMMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXJICHUE B IPUPOJE, TOTyUYCHUE U
MPUMEHECHUE

2.2 | HenpenesbHbIC
YTJIEBOJIOPO/IBI:
aJIKEHBI, aJIKaIUCHDI,
AJIKAHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHN Psifl. DTUIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMHU4YEeCKIe CBONCTBA
(peakiuu TuIpUpOBaAHHS,
raJIOTEHUPOBAHMUS, TUAPATALIH,

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBISTH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABIUBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY OMTMCAHWHU COCTaBa, CTPOEHUS U
MIPEBPALIEHAN OPraHUYECKUX
COETMHEHU.

Hcnonb30BaTh XMMUYECKYH0 CUMBOJIUKY
JUISL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYIJT OpraHUIECKUX
BEILIECTB.

YcraHnaBauMBaTh NPUHAAJIEKHOCTD
BEILIECTB K ONPEACIICHHOMY KJIacCy
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OKHUCJICHHUSI U TTOJIUMEPHU3aIIiN)
HAaXOX/JICHUE B IPUPOAE, TOTYyUYECHUE U
IIPYMEHECHHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIIUSI MOJUMEPHU3AIINH,
IPUMEHEHUE (1151 CUHTE3A
MPUPOJHOTO U CUHTETUYECKOTO
KaydyKa U PE3WHBI).

AJKWHEI: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PSII.
ATETUJIeH — NpOCTEHIITNNA
MPEJICTABUTENb AJTKMHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, (PU3NUECKUEe U
XUMHYECKUE CBOMCTBA (peaKiuu
TUJIPUPOBAHMS, TAJIOTCHUPOBAHUS,
TUJpaTaly TOPEHUS ), HaXOXKICHUE

B IPUPOJE, NTOJYUYCHUE U IPUMEHCHUE

2.3

ApomMaTuyeckue
YTJIEBOAOPOIbI

ApeHbl: 0€H30JI U TOJTYO0JI, COCTaB,
XUMHYECKOE CTPOCHHUE MOJIEKYI,
(bu3nYeCKUe U XUMHYECKHIE CBOMCTBA
(peakuuu raJoreHUPOBaHUS U
HUTPOBAHMS), TOTYUEHUE

U IpuMeHeHue. BiausHue 6eH3oia

Ha OpPTaHW3M 4YesloBeKa. | eHeThueckas
CBSI3b YTJIEBOJOPOJIOB

YIJIEBOJIOPOJIOB MO COCTABY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYE€CKOM HOMEHKIIATYpE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOJIOPOJIOB.

OnpenensiTe BUIbl XUMUYECKON CBSI3U
B MOJIEKYJIax yTJIEBOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
puMeHeHue, (PU3nIecKue u
XAMUYECKUE CBOMCTBA, BAKHEUIIINE
CIIOCOOBI TTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOIOB (METaHa, ATaHa,
ATUIJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJTyoIa).

BBISBIISITE TEHETUYECKYIO CBSI3b MEXKIY
YIJIEBOIOPOIAMH U TIOATBEPKAATh €€
HaJlMyue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
yTJIEBOAOPOAOB U UX
nepepaboTka

[Ipuponansrii ra3. [lomyTHbie HEDTAHBIC
ra3el. HedTh 1 €€ mpoucxoxieHue.
Crnioco0bI nepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutuyeckuid). [TpoayKTel
nepepadoTKu He(TU, UX IPUMEHEHUE
B IPOMBILIUIEHHOCTH U B OBITY.
KameHHBI yTOJIb M IPOIYKTHI €70
nepepadoTKu.

JKCIePUMEHTAIbHbIE METObI
M3y4eHHs BellecTB

U MX NpeBpalleHMii:

e JlemoHCTpauu:

— kosutekuu «HedTe» u «Yromam»;

— BHUJeodparMeHT «BynkaHuzanus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— KA4ECTBEHHOE OIpEEIICHUE yriiepoia
Y BOJIOPOJIa B OPraHUYECKUX BEIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
MJIaCTMAcC, Kay4yyKOB M PE3UHBI;

— MOJIEJIMPOBAHNUE MOJIEKYJI
YTJIEBOJOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. Tlomydyenue aTueHa U U3yYEHUE
€ro CBOMCTB.

XapakTepu30BaTh UCTOYHUKHU
YIJIEBOJIOPOJHOTO CHIPbsI (HED T,
MPUPOHBIN ra3, yroib), CliocoObl UX
nepepabOTKU U MPaKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOIYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HAOJII0/ICHUE U OITMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (JIa0OpaTOPHBIE OIBITHI U
IpaKTUYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B 1abOpaTOpHUH

IIPY UCIOJIB30BAHUN XUMHUYECKON
MOCY/JIbl K 000PY/IOBAHHUS, & TAKIKE
IpaBuJiaM 0OpaIleHUs C BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHHS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX padOT MO MOJTYUYEHUIO U
M3YUYEHUIO OPTaHUYECKUX BEIIECTB.
[IpeacTaBisTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUI COOTBETCTBYIOIINX PEAKIIAN
Y JIeJ1aTh BBIBOJBI HA UX OCHOBE.
[IpoBOINTH BEIYHMCIICHHUS

IUTSL ONIPEEIIEHNS] MOJIEKYJISIPHON
(hopMyJIbl OPraHUYECKOTO BEIIECTBA,
10 YPAaBHEHUIO XUMUYECKOHN pEeaKUu.
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e PacuérHbie 3anaun:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(opMyJIbl OpraHMYECKOI O BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JJIEMEHTOB;

— Ppacy€Thl IO YPABHEHUIO XMMUYECKOM
peakuuu

CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOIO [TI03HABATEIBHYIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPyINIIOBOM y4eOHON
NEeSATENbHOCTH

Hroro no pazuneny

13

Pa3znen 3. Kucaopoacoaep:kaniue opraHndecKue coeTnHeHUsI

3.1

Crouprsl. PeHon

3

[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TAHOJI, XUMHUECKOE
CTpoeHue, GU3NUEeCKUe U XUMUYECKHE
CBOMCTBA (peaKUU ¢ aKTUBHBIMU
METaJUIaMU, TaJIOT€HOBOIOPOIAMHU,
ropenue), npuMenenue. Bogopoanas
CBsI3b. DUBMONIOTUYECKOE JECUCTBUE
METaHOJIa U 3TaHOJIa HA OPTaHU3M
YEJI0BEKA.

MHOroaTOMHBIE CITUPTHI: STUJICHTJIUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOECHUE,
dbuznyecKkre 1 XUMUYECKUE CBONCTBA
(B3aMMOJIEHCTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs PeaKIIMs
Ha MHOT'OATOMHBIE CITUPTHI).
duznonornueckoe AeHCTBUE

Ha Opra”u3M 4enoseka. [ Ipumenenue
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppiBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCB$I3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
IUTSL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POopMyJT OpraHUYECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEICHHOMY KJIacCy
10 COCTaBY U CTPOCHMIO, HA3bIBAThH UX
10 CUCTEMATUYECKO HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHre MOJEKYJIbL,
buznyecKre U XUMHIECKHUE CBOMCTBA
dbenona. TokcuuHocTh (peHoIIa, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenue
dbenona

3.2

ANbaeTuabl.
KapOoHOBBIE KUCITOTHI.
Crnosxnblie 3¢upsl

Anpaeruspl: GpopMaibaeTua U
aleTanbAeTu]], XMMUYECKOE CTPOEHHUE,
¢uznyecKkue 1 XuMHUYECKHE CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKILIMH), IOJyUYECHHUE U
IIPUMEHEHUE.

OIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHUYEeCKIe CBONCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTYUEHUE U
npumeHeHue. CTeapruHOoBasi U OJIEMHOBAs
KHMCJIOTBI KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KMCJIOT. Mbli1a Kak coJin
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnosxxHble 3(UpbI KaK MPOU3BOIHbIE
KapOOHOBBIX KUCHOT. [ mponus
CIOXKHBIX 3pupoB. Kupsl kak

OTAEIBHBIX PEACTABUTEIICH
KUCJIOPOJICOICPKAIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHne, GU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKAIIMNX COCTUHEHUIN
(MeTaHo1a, A TaHOJIa, TJIMIIEPUHA,
¢denona, hopmanpaeruia,
aleTanbJeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
1[EJUTIOJIO3bI ); BBISIBIISITH TE€HETUYECKYIO
CBSI3b MEXK]ly HUMU U TTOATBEPKAATh €€
HaJlMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEpPU30BaTh UX 3HAYCHUE

IUISL AKUBHEEATETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JCHCTBUS
Ha KMBbIE OPTAHU3MbI OIPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha IPUMepax CrocoObl YMEHBIIICHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIIIAX
KapOOHOBBIX KUCIOT. [ ' MaApOIN3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
yIJIEBOJIOB (MOHO-, IU- U
nosicaxapubl). ['roko3a —
IIPOCTENIIIMN MOHOCAXapuA;
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(ll), okucienue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepebpa(l), BocctanoBIIeHUE, OpOKCHHE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, OMOJIOrnYecKas
POJIb B )KU3HEIESITEIIbHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykro3a kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HAXOXKJIEHUE B IPUPOJIEC U MPUMEHEHUE.
Kpaxwman u nenirono3a Kak npupoJIHbIe
MOJIMMEPHI: CTPOCHUE Kpaxmaia u
IEJUTIOJIO3bI, PU3HUECKHUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIN3,
KaueCTBEHHAs PEAKIIHS C UOJ0M).
IKCNepUMeHTATbHbIE METObI
H3Y4YeHHs BellleCTB M UX MpeBpallleHnii:

Y IPEIOTBPAIICHUS UX BPEIHOTO
BO3/IEMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HAOJIIOJIEHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEPUMEHTA (J1Ja00PATOPHBIE OIBITHI U
MPaKTUYECKHE PadOThI).

CrnenoBathb npaBuiiaM 0€30MacHOM
paboThI B 1abOpaTOpHUu

IIPU UCHOJIb30BAHUHN XUMHYECKOU
NoCyZbl U 000pYyIOBaHUS, a TAKKE
npaBuiiaM oOpallieHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLMUSAMU
BBITIOJTHEHUSI J1TaOOPATOPHBIX ONBITOB
Y IIPAKTUYECKUX padOT MO MOITYUYEHUIO
Y U3YYEHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTe pe3ynbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIIAN
U JIeJ1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOINUTH BEIYHMCIICHHUS

JUTSI ONIpE/IeNIEHUS MOJIEKYJISIPHON
(bopMyJIbI OPraHUYEeCKOTO BEIEeCTBa,
M0 YPaBHEHUIO XUMUYECKOW PEaKIuu.
CamMOoCTOSTENBHO IIAHUPOBATH U
OCYLIECTBJISITH CBOKO ITI03HABATENBHY IO
JESTENBHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— rOpeHue CIUPTOB;

— B3aMMOJICHCTBHE TIIUIIEPHHA

¢ ruapokcuaoM meau(ll);

— Ka4eCTBEHHBIEC PEAKIUH aJbJACTUIOB
(oKHCTIeHNEe aMMHAaYHBIM PAacTBOPOM
oKcHuJia cepedpa ¥ TUIPOKCHIOM
meau(1));

— B3aUMOJIEHCTBUE KpaxmMaja ¢ HOJIOM.
e [IpakTuueckue pabOThI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOU
KHUCIIOTHI.

e Pacuérneie 3agauu:

— OIpeJIeTICHUE MOJIEKYJISIPHOM
(bopMyJibl OpraHMYECKOI 0 BEIeCTBa
10 MacCOBBIM JOJISIM aTOMOB
XUMHYECKHX 3JIEMEHTOB U TI0 Macce
(00BEMyY) IPOIYKTOB CTOPAHUS;

— pacy€Thl 10 YPAaBHEHUIO XUMHYECKON
peaxiuu

yJacTue B TpynnoBoi yueOHOU
NEATENbHOCTH

Hroro no pazneny

13

Pa3nen 4. A3oTcoaep:kaniue opraHudecKne coeJuHeHus

4.1

AMUHBL.
AMUHOKHUCJIIOTHI.
benku

3

AMUHBI: METUJIAMUH — MPOCTEUIITUI
MPEJICTAaBUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE U
XUMHYECKUE CBOMCTBA (peaKkiuu

PackpsIBaTh cMBICT U3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABJINBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh

42




C KUCJIOTaMHU U TOPEHHS ), HAXOXK/ICHUE

B IIpUPOJie. AMUHOKHCIIOTHI KaK
amM(pOoTepHbIC OPraHUYECKUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMeEpe TJIUILHUHA).
buonornyeckoe 3HaueHHE aMUHOKHUCIIOT.
CuHTE3 MEeNnTHIOB.

benku kak npupoHbIe MOTUMEPHI.
[TepBruuHas, BTopuyHas U TPETHUHAS
CTpyKTypa OenKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THIPOJIU3,
JIeHaTypalys, KaYeCTBEHHbBIC PEAKIIUU
Ha OEJKH.

JKCNepuMeHTATbHbIE METObI
U3Y4YeHHs BellleCTB M X NMpeBpaLeHuii:
e JleMOHCTpanuu:

— JleHaTypaivsi 0eJIKOB IPU HarpeBaHUU;
— IIBETHBIC PEAKIMU OCIIKOB

COOTBETCTBYIOIIHE MTOHATHUS
IIPU ONMCAHUU COCTABA, CTPOCHHUS U
IPEBPALIEHUIN OPraHU4YeCKUX
COCIMHEHU.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIMKY
JUIS. COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpalEHHOMN) (popMysT OpraHUYECKUX
BEILECTB.

Onpenenars NPUHAAJIEKHOCTh BEIIECTB
K OIPEACIICHHOMY KJIAaCCy 110 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKON HOMEHKJIATypeE;
IIPUBOJNUTH TPUBHUAIIBHBIE HA3BAHHUS
OTJEJIBHBIX IPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHNE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeACTaBUTENEH a30TCOAEPKALTUX
COEIMHEHH (METUIaMUHA, TJUI1HA,
OCJIKOB).

OnuckIBaTh COCTaB, CTPYKTYDY,
OCHOBHBIE CBOICTBA OEIIKOB; MOSCHATD
Ha IpUMepax 3HayeHue OEJIKOB

JUIsL OpraHr3Ma YeIoBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HAOIIOAATh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMocCTOsATENBHO MJIAHUPOBATH
OCYILIECTBIIATH CBOIO I03HABATEIILHYIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOH
NesTENbHOCTU

Hroro no pazuneny

3

Pa3nedn. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

[ImacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE ITOHATUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMEp, OJMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSS
MoJIEKyJsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTmacche (OTUATHIICH,
MOJITIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbeHelil 1
CUHTETUYECKNE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJIOTOK, EPCTh, MIENK),
HCKYCCTBEHHBIE (aLlE€TaTHOE BOJIOKHO,

Brnaaers n3yyaeMbIMU XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHSATUM U IPUMEHSITh 3TU
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOCHUSI BHICOKOMOJIEKYJISIPHBIX
OPTaHUYECKHUX BEIIECTB,

JUIS1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSl COCTaBJICHUSI CTPYKTYPHBIX (OpMyJT
BEIIECTB U YPAaBHEHUN PEAKLINI
MOJIMMEPHU3aIuU U TTOJIMKOHIEHCAIINH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCTpaHEHHBIX BUIOB
MJ1IaCTMACC, BOJIOKOH; IPUMEHECHUE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METObI
H3y4eHUsl BellleCTB U UX NMpeBpalleHHii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4yKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HA0II01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro o pazgeny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO I[TPOT'PAMME
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11 KUIIACC

No
m\n

Haumenosaunue
pa3aeaoB U TEM
y4eOHOro npeaMera

KomnnuecTtBo
JacoB

[IporpammHoOe conepkaHue

OcCHOBHBIC BUJIBI ACATEIHHOCTH
00yJarommxcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHWH

11

CtpoeHue aToMOB.
[Teprnonnueckuit
3aKOH U
[Tepuoauueckas
CUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. Menneneena

3

Xumudeckuii anement. Atom. Coctan
aToma, U30TONbI. DIIEKTPOHHAs
0001104Ka. DHEPreTHUECKUE YPOBHH,
OIypOBHHU. ATOMHBIE OpOUTANH,

S-, p-, d-, f-anementer. OcOOEHHOCTH
pacrpeeneHus dJIEKTPOHOB

10 OPOUTAIIIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypalns aTOMOB.
[leprnoanyeckuii 3aK0H U
[Tepunonnueckasi cucTeMa XUMHUISCKUX
anemeHToB 1. 1. MenaeneeBa. CBs3b
MEPUOUYECKOTO 3aKOHA U
[Tepuoanueckon CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
MU3MCHCHHS CBOMCTB XUMHUYECKHIX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
Y CJIOXKHBIX BEIIECTB 10 TPYIIaM 1
nepuoaM. 3HauYC€HHUE MePUOIUIECKOTO
3aKOHA M CHCTEMBl XHMHYECKUX

PackpbiBaTh CMBICT U3y4aeMbIX
MOHATHUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIIUBAThH UX
B3aUMOCBSI3b.

PackpeIBaTh CMBICIT IEPUOIUYECKOTO
3akoHa JI. 1. MenpeneeBa u
JIEMOHCTPUPOBATH €r0
CUCTEMaTU3UPYIOIIYIO,
O00BSCHUTETBHYIO U POTHOCTUYECKYIO
GyHKIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
aeMeHTOB 1-4 mepro10B, UCTIONB3YS
MOHSATHS S-, P-, d-37I€KTPOHHBIC
opOuTaNH, YHEPTETUYECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMUUECKUX
3JIEMEHTOB U UX COEAUHEHUN

10 MIEPUOJIaM U TPpyIIam
[Tepuoanueckom CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB .. Menpaeneepa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YCHUSI BeLleCTB U UX MpeBpaLlleHH:
e /lemoHCTpaluu:

Bunbl Tabnun «Ilepuoanueckas cucrema
XUMHYECKHX DJIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

Ctpoenue BemecTBa. XUMUYECKas CBS3b.

Bunbl (koBajeHTHast HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOU
cBs3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHULIATEILHOCTh. CTEIIEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS.

3aK0OH MOCTOSTHCTBA COCTaBa BEIIECTRA.
TuIbl KPUCTAIITMYECKUX PELIETOK U
CBOICTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonuecTBeHHbIE
XapaKTepUCTUKU PACTBOPOB (MaccoBas
JI0JIs BEIIIECTBA B pacTBOPE).

PackpbIBaTh CMBICT H3y4aeMbIX
TOHATHUH (BBIIENATH UX XapaKTEPHBIC
NPU3HAKK) ¥ IPUMEHSTH 3TU TOHSATHS
MIPHU OMMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, /I OOBSICHEHUS OT/IEIbHBIX
(aKTOB U SIBICHHI.

OnpenensTh BUIbl XUMHUUECKOH CBS3H
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKOU, BOJIOPOTHOMN)

B COCIMHEHMSIX; TUT KPUCTAIUTHYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
OmnpenensiTh BaICHTHOCTD U CTETICHb
OKHCIICHHUS] XHMUYECKHX JJIEMEHTOB

B COEIMHEHMSIX Pa3IMYHOTO COCTaBa.
[TpoBOIUTH BEIYMCIICHUS

C UCTIOJIb30BAHUEM MTOHSTHUS «MACCOBasI
TI0TIS1 BEIIECTBA B PACTBOPEY.

Brnaners n3y4aeMbIMH XUMAYECKHMHU
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Krnaccudukarms HeopraHu4eckux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEUIECTB.
JKCIePUMEHTAIbHbIE METOABI
M3Yy4YeHMs BelleCTB U MX NpeBpaLleHui:
e /lemoHCTpanuu:

— MOJIENH KPUCTAIMYECKUX PELIETOK.
e PacuéTHEle 3agaun:

— pacyeTsl C UCIOJIb30BAaHUEM ITOHATHUS
«MaccoBas 10J1s1 pACTBOPEHHOIO
BELLECTBA»

1.3

XUMHUYECKUE
peakuuu

Xumunyeckas peakuus. Knaccudukanms
XAMUYECKUX PEAKIIMA B HEOPraHUYECKON
Y OPTaHUYECKON XUMUH. 3aKOH
COXpaHEHHMS MACCHI BEILIECTB; 3aKOH
COXPaHEHUS Y MPEBPALICHUS SHEPTUU
IIPY XUMUYECKUX PEAKIIUX.

CKopoCTb peakinu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIe
peakuru. XMMHUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOMINE HA COCTOSIHHAE
XMMHUYECKOTO PABHOBECHS.

[Tpuunun Jle [arense.
DJIEKTPOIUTAYECKAS TUCCOIUALIUSL.
CuiibHBIC U c1a0bie AIeKTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BENIECTB: KHUCas,
HEUTpalibHas, LIeJI04YHasd. BoIopoaHbIi

MOHSATUSIMU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN peaKiiu OT pPa3InYHbIX
(bakTOpoB.

Ornpenenarb XxapakTep CMEIICHUS
XUMHUYECKOTO paBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (npunnun Jle [latense).
CocTaBisTh ypaBHEHUS PeaKui
Pa3TUYHBIX TUIOB; TIOJHBIC U
COKpaIlI€HHbIC YPAaBHEHUS pEeaKIui
MOHHOTO 0OMEHa, yYUThIBAs YCIOBHS,
MIPU KOTOPBIX ATH PEAKITUN Uy T

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0ICHUE U OTMCAaHUE XUMUYECKOTO
HKCIIEpPUMEHTA (IEMOHCTPAIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKITUI
MOHHOTO OOMEHA, BIUSHUIO Pa3TUYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpencTaBusiTh pe3yabTaThl
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nokaszaresnb (pPH) pactBopa. Peakiiuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHNYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiuu. [TousaTue o6 AnekTposm3e
pacIlyIaBOB M paCTBOPOB COJIEH.
[IpumeHeHne ANeKTPOoIIn3a.
JKCIepUMEHTAIbHbIE METOIbI

H3y4eHHUsI BeleCTB U UX MPeBPallleHHIA:

e /lemoHCTpanuu:

— pa3J0KEeHUE MEPOKCUAA BOJIOPOIa
B IPUCYTCTBUH KaTaJIU3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— MPOBEJEHUE PEAKIINI HOHHOTO
oOMeHa;

— OMpEJIeNIEHUE CPEIbl pACTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTrueckue pabOTHI:

Ne 1. Bousitnue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.
e PacuérHble 3a1aun:

— PACUYCTEI 110 YPAaBHCHUAM XHUMHWYCCKUX

peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMHCH YPaBHEHUH COOTBETCTBYOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTDH BBIYUCIICHHSI

M0 YPaBHCHHUSM XUMHYECKHUX PEaKIIH,
B TOM YHUCJIC TEPMOXHUMHUCCKHE
pacyEThl

Hroro no pazueny

13
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Pasznen 2. Heopranmyeckasi Xumus

2.1 | Merauisl

6

Mertamisl. [lonoxxenne MeTamios

B [lepnonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O6mme GU3nIecKrne CBOMCTBA
MetasuioB. [IpuMeHeHne MeTamios

B ObITY, IpupoJie U TexHuKke. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01re crocoObl
noJryueHust MmetayioB. Kopposus
MeTauioB. CriocoObl 3aIIUThI

OT KOPPO3HH.

OO111as1 XapakTeprUCTUKa METAIIIOB
rinaBHBIX oarpymnm (IA-rpymnma,

Il A-rpynmna) [lepuoaudeckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. ATFOMUHUM.
AMdoTepHbie CBOICTBA OKCHA U
THJIPOKCH/IA AITFOMUHHSL.

OO6m1as XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
IIepnonueckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeTMHEHNS] METAIIIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIH).
JKCNEePUMEHTAJIbHbIE METO/IbI
U3YyYeHHUsl BelleCTB M UX NMpeBpalleHuIi:

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTePHbIE
MIPU3HAKH) U IPUMEHSITh 3TU MOHITHUS
IIPY OIIMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JJI1 O0BSICHEHHSI OTAETBHBIX
(haKTOB U SBJICHUI.

OOBCHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB JIIEMEHTOB —
METAJIJIOB U UX COEUHEHUN C YUYETOM
CTPOCHHMS UX AaTOMOB U MOJIOKCHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. 1. MeHneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA METAJLIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAast
ATO ONKMCAHUE MPUMEPAMH YPABHEHU U
COOTBETCTBYIOIINX XUMHUECKUX
peakuii; NPUMEHEHUE METAJIJIOB

B Pa3IMYHBIX 00JACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepPUaIOB U
TEXHOJIOTUH.

OmnuceIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3UH.

PackpbIBaTh CyIIHOCTh OKUCTUTEIBHO-
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e /lemoHCTpanuu:

— KOJUIEeKIHMs « MeTasulbl ¥ CILIaBbD).

e JlabopaTOpHBIEC OTIBITHI:

— B3aUMOJICHCTBUE TUAPOKCH A
AIIOMUHUSA C paCTBOPaMU KUCIIOT U
IeJI0YeH;

— KA4YECTBEHHBIE PEAaKIMU Ha KATUOHBI
METaJIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIbHBIX
3aaa4 1no teMe «MeTaibh.

e PacuérHple 3a1auu:

— pacueTsl Macchl (00beMa, KOJInYecTBa
BELIECTBA) NPOAYKTA PEaKLUH, ECIH
OJIHO M3 BEILECTB JJaHO B BUJE pacTBOpa
C OIPEIEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAaHOBUTEJIBHBIX PEAKINN
ITOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOIO OajlaHCa 3TUX PEaKLIUH.
IIpoBoauTH peakuuy,
IIOATBEPKAAIOLINE XapaKTEPHbIE
CBOMCTBA N3YYaEMBbIX BEILIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM MOHBI
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcronbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaOJII0/ICHUE U OTIUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHYECKOTO KCIIEpUMEHTa B popme
3aMKiCH ypaBHEHUI COOTBETCTBYOLIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOM MOCy 10 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpoBOINUTH BEIYHCIICHHUS

10 YPaBHEHUSIM XUMUYECKHUX PEAKIUH.
CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYLIECTBJISITh CBOIO IT03HABATENBHY IO
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NEATEINBHOCTD; IPUHUMATh aKTHUBHOE
y4acTHe B IPYIIIOBOM y4eOHON
NEATEIbHOCTH

2.2

HemeTamisl

Hewmeramisl. [lonoxxeHnne HemeTawioB
B [lepronueckoi cCUCTeEME XUMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB.
®du3nvecKkre CBOMCTBAa HEMETAILIIOB.
AnnoTtponusi HeMeTaJuIoB (Ha mMpuMepe
KHUCJ0poaa, cephl, pocdopa u yriepoaa).
XUMHUYECKHUE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriepoaa u KpeMHHUS).
OKcupl HEMETAIIOB.
Kucnopoaconep:xaiirie KucioThl.
Bonopoanbie coequHeHUst

HEMETAJLIOB.

JKCIEPUMEHTAJIbHbIE METOAbI
U3yUYEeHUS BelleCTB

U MX NPeBPAICHUN:

e /lemoHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMOJICMCTBUE MEJIH C A30THOU
KUCJIOTOM pa3InyHON KOHLEHTPALUY.

e JlaGopaTopHBIE OIBITHI:

— KauyeCTBEHHBIE PEaKIMU Ha aHUOHBI U
KaTMOH aMMOHHUHL.

PackpbIBaTh CMBICT U3y4aEeMbIX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATUSA
IIPY OIIMCAHHUH COCTaBa U CTPOCHMS
BELIECTB, JJI1 O0OBSICHEHUSI OT/IEIbHBIX
(aKTOB U SIBICHHI.

OOBsACHTH O0LIHE 3aKOHOMEPHOCTH

B U3MECHEHUM CBOMCTB HEMETAJIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U IOJIOKEHUS

B [lepnoanueckon cucreme
XUMHUYECKUX JIEMEHTOB

J[. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BaXHEHIIINX COCIMHECHUH, TTOITBEPKIast
ATO ONMCAHUE MPUMEPAMH YPABHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuil.

XapakTepu30oBaTh BIMSIHHE HEMETAIOB
U UX COEJMHEHUN Ha KUBbIC
OpraHu3Mbl; OMKUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTSIX MPAKTUYECKOM
JEeSATENBHOCTH YEJIOBEKA.
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e [IpakTHueckue paboOTHI:

Ne 3. Pemenue skcriepuMeHTaIbHBIX
3ana4 no reme «Hemeramib.

e PacuérHrble 3a/1aun:

— pacueThbl Macchl BELIECTBA

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00BbEMY OHOTO W3 YYaCTBYIOLIUX

B PEAKIMHU BELIECTB; PACUETHI MACChI
(o6bema, KOJIMYEeCTBA BEIECTBA)
MIPOJIYKTOB PEAKIIUH, ECIIH OTHO

13 BEILIECTB UMEET ITPUMECHU

2.3

CBs3b
HEOPraHUYECKUX U
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4yeckue
kuciotel. Heoprannueckue u
OpraHuyYecKre OCHOBaHUA. AM(oOTEepHbIC
HEOPraHUYECKHUE U OPTAHUYECKHUE
coenuHenus. I'eneTuueckas CcBsI3b
HEOPraHUYECKUX U OPTraHUYECKUX
BCILICCTB

IToaTBEepKaaTh CynIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU

C IOMOIIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKunil.

PackppIBaTh CynHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKIUi.
[IpoBoauTH peakuuy,
IIOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4YaEMBbIX BELIECTB,
PacIiO3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUS — IPOBEJICHHUE,
HaOJII0/IEHUE U OTTHCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHUYECKOTO IKCIIepUMEHTa B opme
3aIMCU YPABHEHHUI COOTBETCTBYIOIINX
peaKkuui 1 JAenaTh BBIBOJbI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCY10M U 1a00paTOPHBIM
000py/I0BaHUEM.

IIpoBONTH BEIYMCIICHHUS

10 YPaBHEHUAM XUMUYECKUX PEAKIUU.
CaMOocCTOATENBHO IIJIAHUPOBATH U
OCYILECTBIISATH CBOIO MIO3HABATEIBHYIO
NEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOH
NEeATEIIbHOCTU

Hroro o pazgeny 17
Pasznea 3. XumMus M KU3HbL
3.1. | XuMus 1 KU3Hb 4 Ponb xumuu B obecrieueHun PackpsIBaTh posib XUMHUU B PELLIEHUN

AKOJIOTHYECKOH, SJHEPreTUUECKOU 1
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
MeauiHbl. [ToHsATHE 0 HAyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XAMUYECKUX PEAKIIHM.

[Ipencrapienust 06 0OIIUX HAYUHBIX
MPUHIIUANAX TPOMBIIIJIEHHOTO TTOJTYyYEHUSI
BOXKHEUIIINX BEIIECTB (HA MMpUMEpax
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
37I0pOBbE YETOBEKA; MpaBUiia
UCIIOJIb30BaHUs JIEKApPCTBEHHBIX

DHEPTETUYECKUX, CBIPhEBBIX H
AKOJOTHICCKUX MTPOOJIEM UeI0BEUECTBA,
OMKCHIBATH OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMHYECKOW HAYKH U
TEXHOJIOTHH.

[IpumensTh paBmiIa 6€30MacHOTo
oOpallieHHsI ¢ BEIIECTBAMH,
HCITOJTB3yEMBIMH B TTIOBCETHEBHOM
’KU3HHM, TTpaBUjIa TIOBEJICHUS B IIEIISIX
cOepexeHus 3I0POBhS U OKPYIKAIOIIEH
MIPUPOTHON CPeIbl; MOHUMATh BPE]
(omacHOCTh) BO3JICHCTBHUS HA KUBBIE
OpraHU3MBbI OTIPEJICIICHHBIX BEIIECTB
cMmbicit tokazarens [1JIK, moscHsATh
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IIpCIapaToB, IIpaBUjIa 0e30macHoOro Ha IIpuMepax CITOCOOBI YMCHBIICHUA U

HCIIOJIb30BaHUs IIPLI1apaToOB OBITOBOM MpcaoTBpaAlICHUA UX BPCAHOT'O
XUMHHU B HOBCGI[HGBHOﬁ >KM3HH. beITOBas BO3H€ﬁCTBHH.
XUMHUYICCKaA rpaMOTHOCTD AHaJ'II/I3I/IpOBaTI> U KPUTHYCCKH

OIIEHUBATh UH(POPMAIINIO, CBA3AHHYIO
C XMMUYECKUMU MPOLECCAMU U UX
BIIUSTHUEM Ha COCTOSIHHE OKPYKarOIIeh
Cpenpbl.

Hcnonb30BaTh NOTyYEHHbBIE 3HAHUS U
npeacTaBiieHus o cepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJOTHSIMU, KaK
OCHOBY JUIsl OpUEHTAINH B BEIOOpPE
cBoel Oyaye npodhecCuoOHATBHOM
NEeSATEIbHOCTH.

[IpunuMath ydactue B 00CYKIECHUU
npo0JieM XUMHUYECKOW U SKOJIOTHUECKOM
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 0 poljIeMe U
npeyiarath BO3MOXHBIE TTyTH €&

penieHus
Hroro o pasgeny 4
OBIIEE KOJIMYECTBO 34
YACOB 110 I[TPOI'PAMME
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