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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE CpEIHEro oO0mmero oOpa3oBaHUs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpasoBanun B Poccuiickoit Denepaununy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOTrpaMMbl CPEIHEro OOILEero
obopazopanus (POII COO), npencrabieHHbix B deneparbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, ¢ yuérom Konneniuu npernoaBanusi yaeOHOTro mpeaMera « XuMus» B 00pa3oBaTEIbHBIX
opranuzarusax Poccuiickoit deneparnu, peaqn3yoX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMEI.

Pabouas mporpamma 1o XuMuu pazpaboTaHa Ha OCHOBE CJIEAYIOIIMX HOPMATHBHBIX JTOKYMEHTOB:

1. ®enepanbheblii 3ak0H 0T 29.12.2012 1. Ne 273 — @3 «O6 obpazoBanuu B Poccuiickoit deaeparmm» (¢
W3MEHCHUSMHU U JIOTIOTHEHUSIMHU ).

2. ®epnepanbHblii 3aK0H 0T 24.09.2022 No371-03 «O BHeceHuun uzmMeHeHuit B denepanbHbliii 3aKoH «O0
obpazoBanun B Poccuiickoit ®enepanum» u crateio 1 DenepanpHoro 3akoHa «O0 00s3aTENBHBIX
TpeboBanusax B Poccuiickoit denepamnmm.

3. ®enepalbHBIi TOCYIAPCTBEHHBIN 00pa30BaTEeNbHBIM CTaHIAPT CPEIHEro OO0Iero oOpa3oBaHUS,
YTBEPKICHHBIN MpHUKa3oM MuHHUCTEpCTBa 00pa3oBaHus u Hayku Poccuiickoit denepanuu ot 17.05.2012
No 413.

4. Tlpuka3z MunucTepcTBa IpocBelieHns U Hayku Poccuiickoit @eaepammu Ne 732 ot 12.08.2022 . «O
BHECCHMU M3MEHEHUH B (heZiepabHbliA rocy1apcTBEHHBIN 00pa30BaTENbHBINA CTAaHAAPT CPEAHEr0 OOIIEeTo
o0Opa3oBaHus, yTBEPKICHHBIA PUKa30M MuHUCTEpPCTBA 00pa3oBaHus U HayKu oT 17 mast 2012 r. No 413».
5. Ilpukazamu MunucrepctBa npocseuienust Poccuiickoit @enepanun ot 09.10.2024 Ne704, or
08.10.2025 Ne 729, o1 10.11.2025 Ne 808 «O BHECEHUU U3MEHEHHI B HEKOTOPBIE MPUKa3bl MUHUCTEPCTBA
npocBemenust Poccuiickoit ®eneparnyu, Kacarouecs ¢enepaibHbIX 00pa30BaTENbHBIX IPOrpPaMM
HAYaJIbHOTO 00I1Iero 00pa3oBaHusl, OCHOBHOTO O0OIIET0 00pa30BaHUs U CPEIHETO 00IIero 00pa3oBaHUsY;
6. IIpuxa3z MunucrepcTBa npocsemeHus Poccuiickoit @eneparmm ot 18 mast 2023 roma Ne 371 «O6
yTBepKAeHUH (deaepaabHol  00pa3oBaTeIbHONW MpOrpamMMbl  cpefdHero ooOimero oopazoBaHus» (cC
WU3MEHEHUSIMH).

7. Canurapubie mpaBmna CII 2.4.4283-26 «CaHUTapHO-IMUAEMHOJIOTHYECKHEe TpPEOOBaHUA K
OpTaHU3aIUsIM BOCIIUTAHUS ¥ OOYYEHUS, OT/IbIXa U 03J0POBJICHUS JIETEH 1 MOJIOJISIKI, YTBEPKICHHBIMHU
MOCTAHOBJICHHEM [J1aBHOTO TOCYyJapCTBEHHOTO CaHHWTapHOro Bpada Poccwuiickoit @Dexepanuu ot
02.06.2026 Nel9.

8. TlocranoBnenue ['maBHOrO rocyaapcTBEHHOro caHUTapHOro Bpaua Poccuiickoir deneparun ot 28
saBaps 2021 r. Ne 2 «O06 ytBepkaeHun caHuTapHbix mnpaBwi u HopMm CanlluH 1.2.3685-21
«['uruennyeckue HOpMaTUBBI U TPEOOBAHHS K O0ECIEUEHHIO 0€30MacHOCTH U (WiH) OE3BPETHOCTH IS
YeoBeKa (hakTOPOB CPENIbl OOUTAHUS.

9. Tucemom MunuctepcTBa npocserienus: Poccutickoit @eneparnmu ot 2 mapta 2026 1. Ne 03-320 «O6
n3meHeHusax B POOIDy.

10. IMucemom MunuctepcTBa oOpa3oBanus, Hayku u Mosonexu Pecny6muku Kpeim ot 04.03.2026
Nel1X.24-1337/2026.

11. IMucemamu MuHucTepcTBa 00pa3oBaHusi, HayKu u Monoaexu Pecryonuku Kpemv ot 31.03.2026 Ne
01-15/2399, ot 05.05.2026 Ne 01-15/3407.

12. MeTtoaudeckue peKoMeHAau 00 0COOCHHOCTSX MPEIOIaBaHUN XUMHH B 00111e00pa30BaTEeIbHBIX
oprauusaiusax Pecrryomuku Kpeiv B 2026/2027 yueGHOM Oy .

13. Ycras MBOY "COIII Ne 34 um. 51-0if Apmun" r. Cumdeporonsi, MpUIoKeHHe K TMOCTaHOBICHUIO
Anmvunuctpanuu T. Cumpeponons Peciyoauku Kpeim ot 05.03.2026 Ne 819.

14. OcHoBHas oOpa3oBarepHas MporpaMma cpeaHero oomiero oopazosanus MBOY "COII Ne 34 um. 51-
ot Apmun" . Cumdepomnoins (pukas ot 24.08.2026 Ne 356).

15.  VYwueOnblii mnan cpemnero obmiero obpazoBanus MBOY "COII Ne 34 um. 51-off Apmuu" T.
Cumoeponons Ha 2026/2027 yu. r. (mpuka3 ot 24.08.2026 r. Ne 357).

16. Pabouas nmporpamma BoctuTanus (¢ u3MeHeHUsIMU) (Tipuka3 ot 24.08.2026 1. Ne 392).

17. Tlonoxenuss o ¢dopmax, MEPUOJUYHOCTH M TMOPAJIKE TEKYIIEr0 KOHTPOJS YCIEBaeMOCTH U
IPOMEXYTOUHOH arrectanuu odyyatouiuxcs B OO ot 24.08.2026 Ne 358.



OcHOBY MOAXOJIOB K pa3pabOTKe MporpamMMmbl IO XUMHH, K OIPEIENECHUI0 OOlIel cTpareruu
00y4yeHHs, BOCIIUTAHHS U PA3BUTHUS O0YUAIOIIUXCSA CPEACTBAMHU yuyeOHOro npeamera «Xumus» i 10-11
KJlaccOB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIeNTyanbHble mojoxeHus @IOC COO o
B3aUMOOOYCIIOBICHHOCTH IIeJIel, COAEp)KaHMsl, pe3yJbTaToOB OO0ydeHHs U TpeOOBaHHMH K YPOBHIO
[IOATOTOBKH BBIITY CKHUKOB.

Xummnueckoe 00pa3oBaHUE, TOIy4aeMO€ BBITYCKHHKAMU O0IIe0o0pa30BaTeIbHOW OpraHHU3allny,
ABJISIETCSI HEOTHEMJIEMOM 4acThl0 UX 00pa30BaHHOCTH. OHO CIyKMT 3aBEPLIAIOLIMM ATAIIOM PeaTU3aLiH
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX IEJIOCTHOW CHUCTEME
XMMHUYECKOro 00pa3oBaHus. OTH LEHHOCTH KacaroTcs IMO3HAHMSA 3aKOHOB INPHUPOJbI, (HOPMUPOBAHMS
MHUPOBO33PEHUSI U OOLIEH KYJbTYpbl YEJIOBEKa, a TAK)KE HKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3JI0OPOBBIO U MPUPOJIHOM cpezie. Peanu3yercss xummaeckoe o0pa3oBaHie 00yJaromuxcs Ha YpOBHE
cpeaHero o0iero oopazoBaHMs CpeCTBaAMU Y4eOHOro mpeamera « XUMHsD), COepKaHUe U NMOCTPOEHUE
KOTOPOT'O OIpEeNIeHbl B MporpaMme Mo XUMHM € y4&TOM CHeuu(UKH HayKH XUMHUH, € 3HAUYeHUs B
[IO3HAHUM NPUPOJIBl U B MaTEPUAIbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOLIUX LieIeil U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpeiHero ooluiero obpasoBanHus B Poccuiickoii
denepauuu.

XuMusi KaK 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HIpaeT ocoOyl pojib B COBPEMEHHOM
LUBWIN3ALMK, B CO3JaHMM HOBOM 0a3bl MaTepHadbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIMOHAIFHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IIEJIOCTHOTO TPEACTaBICHUS 00
OKpY’KaloIlleM MHUpEe KaK O €JUHCTBE INPUPOABI M YelIOBEKAa, KOTOpoe (hOpMUpPYETCS B XMMUU HA OCHOBE
IIOHMMAHHUs BEILECTBEHHOI'O COCTAaBa OKPY’KAIOLIErO0 MUpA, OCO3HAHUS B3aUMOCBA3M MEXIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU IIPUMEHEHUS.

TecHo B3auMOAEHUCTBYsI C IPYTMMH €CTECTBEHHBIMHM HAyKaMU, XUMUSI CTajla HEOThEMJIEMON 4aCThIO
MHUPOBOU KYJIBTYpPbI, HEOOXOJUMBIM YCIIOBHEM YCHEIIHOTO TPyJa W KHU3HH Ka)K/10To wieHa oOIiecTBa.
CoBpeMeHHast XUMHUS KaK HayKa cO3MJIaTeNIbHAs, KaK HayKa BHICOKMX TEXHOJIOTUI HAaIIpaBJ/ieHa Ha pEIICHNE
r7100anbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS UYEJIOBEYECTBA — ChIPbEBOM, YHEPreTUUECKOH, MUILEBOM,
HKOJIOTUYECKOI 0e30MacHOCTH U OXPaHBI 3J0OPOBbS.

B cooTBercTBHM ¢ OOIIMMU TENSIMU W TIPUHITAIIAMHA CPETHET0 O0Iero o0pa3oBaHMs CONIEpKAHUE
npeamerta «Xumus» (10-11 knaccel, 6a30BbIi YPOBEHb U3YyUEHHS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOMIEKYJIETYPHYIO MOATOTOBKY OOYYarOMIMXCsl, HEOOXOIUMYIO UM JIJISl BEIPAOOTKH MHPOBO33PEHUYCCKUX
OPHEHTUPOB, YCIEIIHOIO BKJIIOYEHMS B JKU3Hb COLIMYMa, MPOAOJDKEHHMS OOpa3oBaHMsA B pa3IMUYHBIX
00J1acTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisomUMU TIpeaMeTa «XUMHS» SBISIIOTCS 0a30Bble Kypchl — «Opranndeckas XUMUS» H
«O011as 1 HEOpraHW4ecKas XUMHsD), OCHOBHBIM KOMIIOHEHTOM COZEP KAaHUS KOTOPBIX SIBJISAIOTCS OCHOBBI
0a30B0il HAyKM: CCTeMa 3HAHUH 110 HEOPTaHWYECKON XMMUH (C BKIFOUEHUEM 3HAaHUH U3 00IIel XUuMUK) U
oprannyeckoi xumMuu. @opMUpOBaHUE TAHHON CUCTEMBI 3HAHUN MIPU U3YUEHUH peaMeTa o0ecreynBaeT
BO3MOKHOCTb PACCMOTPEHUS BCEI0 MHOT000Pa3Hsl BEIIECTB Ha OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOpUI
XHMUH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas Xxumush» 1 «O01mas 1 HeopraHudeckasi XMMUs»
copMHpOBaHa B IpOrpaMMe M0 XMMHUHU Ha OCHOBE CUCTEMHOT'0 II0/IX0/1a K U3YUEHHUIO yueOHOro MaTepHrasa
U 00yCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHEM 3HAHWUN Ha ONPEACNEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYecKOl XMMHUH BEILECTBA PAaCCMATPUBAIOTCA HA YPOBHE KJIACCHYECKOH
TEOPUU CTPOEHHUSI OPraHWYECKUX COEIMHEHHH, & TAKK€ Ha YPOBHE CTEPEOXMMMUYECKHUX U IJIEKTPOHHBIX
IIpe/ICTaBICHUI 0 cTpoeHnH BenlecTB. CBesieHns 00 n3ydyaeMbIX B Kypce BELIECTBAX JAAOTCS B pa3BUTUU —
OT YIJIEBOJIOPOJIOB /10 CJIOXKHBIX OMOJIOIMYECKH aKTHBHBIX COeAMHEHHUH. B Kypce opranmdeckoil XumMuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEr0 00Opa30BaHMs MEpBOHAYAIbHbIC
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IPEJCTABICHHUA O XUMUUYECKOM CBS3M, KJIaCCU(PUKALIMOHHBIX NPU3HAKAX BEILECTB, 3aBUCMOCTH CBOWCTB
BEIIECTB OT UX CTPOCHUS, 0 XUMHUECKOM peaKlnu.

[To HOBBIM yTJIOM 3peHUs B peIMeTe « XUMUs» 0a30BOT0 YPOBHS pacCMaTpHUBAETCS N3yUSHHBIH Ha
YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs TEOPETHUYECKUI MaTepuan U (DaKTOJIOTUYECKHUE CBEICHUS O
BEIIECTBAX M XUMHUECKOM peakimu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHudeckas XMUMHUs»
O0yYaromuMcsi TIPEJIOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAUEHHE MEPUOJUYECKOTO 3aKOHA C
00I11eTEOPETUYECKUX U METOI0JIOTHYECKUX O3ULINH, ITy0e MOHATh UCTOPHUUECKOE U3MEHEHNE (PyHKIHIA
ATOTO 3aKOHA — OT 0000MIaroIIei 10 O0BICHSAIONIEH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUNA O BaXHEHMIIMX BEIIECTBaX, MX COCTaBe, CTPOCHHM, CBOMCTBaxX |
NPUMEHEHUH, a TaKXKe O XMMHUYECKMX pEaKLUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKAHHS
nomnonHsercs B Kypcax 10 u 11 kinaccoB aeMeHTaMu COAepKaHUsl, UMEIOLIUMU KYJIbTYPOJIOTHUYECKUI 1
IPUKJIAJHOM XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT HOHUMAHUIO B3aUMOCBS3H XUMHH € IPYTMMHU HayKaMH,
pacKkpbIBalOT €€ poJib B IO3HABATENBHOW M TMPAKTUYECKOM AEATENbHOCTH 4YellOBeKa, CIOCOOCTBYIOT
BOCIIUTAHHIO YBA)KEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPHUU U MPAKTHUECKUX MPUIIOKEHUH XUMHH,
MIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpodiemax,
CBSI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIMBATH HH(OPMALIHIO U IPUMEHSATH €€ JUIs MONOJIHEeHUS 3HAHUH,
pEILIeHNs MHTEUIEKTYalbHbIX U SKCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7au. B 1enom copepxanue
yuyeOHOro mnpenMera «XHMHS» JAHHOTO YPOBHS H3YYEHHUS OPHUEHTHPOBAHO Ha (QOpPMHUPOBAHUE Y
00yYaromuxcsi MHPOBO33PEHYECKON OCHOBBI Ui TIOHUMaHHsA (QUIOCOPCKUX HIEH, TaKUX Kak:
MaTepUaIbHOE €IUHCTBO HEOPraHMUYECKOr0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB
UX COCTaBOM M CTPOCHHEM, IO3HABAEMOCTh MPHUPOJIHBIX SIBICHUN MyTEM HSKCHEPUMEHTAa U PpEIICHUs
MIPOTHBOPEYHIA MEX/Ty HOBBIMH (DaKTaMU U TEOPETUUECKUMH MPEINOChUIKAMH, OCO3HAHUE POJIM XUMHUH B
peLIeHNH 3KOJOIMYECKUX Mpo0JieM, a Takxke MpolieM cOepeXeHUsl SHEPreTHYECKUX PECypCoB, ChIPbS,
CO3JIaHMsI HOBBIX TEXHOJIOTUII U MaTepHAaJIOB.

B murane pemieHus 3amad BOCTIHMTAHHS, Pa3BUTHS M COLMAIHM3ALUN OOYYAIOIIMXCS TPUHSTHIC
OporpaMMON MO XUMHM TMOAXOJbl K ONPEICNICHHIO COJEpKaHUS U IOCTPOEHHsI IpeaMera
npeycMaTpuBalOT (OPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX ICHCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE IS
Pa3IMYHBIX BUJOB JI€ATEIBHOCTU: pEIleHUs mpobiieM, MoMcKa, aHajau3a U oO0pabOTKH HH(OpMAaIUH,
HEOOXOAMMBIX JUIsI TNPHOOPETEHUs OIbITa TNPAKTUUYECKOM U  HCCIEeI0BaTEeIbCKONW JEATEeNbHOCTH,
3aHMMAIOILEH BaXKHOE MECTO B IO3HAHUM XUMUH.

B npaxTuke npenogaBaHusl XMMUH KaK Ha ypOBHE OCHOBHOTO 00111ero 00pa30BaHMsl, TaK U Ha yPOBHE
cpeaHero oouiero oopa3oBaHus, IPU ONPEAETICHUN COJACPKATEIbHON XapaKTePUCTUKHU IeNiel U3yUYeHHs
IpeaMeTa HalpaBIeHUEM MIEPBOCTETIEHHON 3HAYUMMOCTH TPAIUIIMOHHO pU3HAETCS (POPMUPOBAHHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOH 1eATEIbHOCTH YeJI0OBEKa
M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOINYECKOH TOUYKM 3pEHHs TaKOW MOAXOJ K
OTIpE/ICNICHUIO LeJIeN N3YUYEHHUS IIPEeIMETA SIBJISIETCS BIIOJIHE OIPABJAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIaBHBIMM LEJSIMU M3Y4YEeHHs Mpeamera «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 xi.) siBnsAtOTCA:

e (opMHUpPOBaHHME CHUCTEMBbl XMMHUYECKMX 3HAHMM Kak Ba)KHeHIel COCTaBIAIOLIEH eCTECTBEHHO-
HAyYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIC MOHATHA, (YHIAMEHTAJIbHBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U IIOHMMAHUE CYIIIHOCTHU JIOCTYIHbIX
000011IeHNIT MHPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMIIGHHE C HCTOpUEH WX pa3BUTHA U
CTaHOBJICHUS;

e (opMHUpOBaHME U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHAYECKHX pPEaKlui, HEOOXOMUMBIX UIS MPHOOPETCHUS YMEHHH OpPHUEHTHUPOBATHCSI B MHUPE
BEIIECTB U XUMUUYECKHUX SIBJICHUH, UMEIOLIMX MECTO B IPUPOJIE, B IPAKTHUECKON U MOBCEIHEBHON
KU3HU;



® pa3BUTHE YMEHHUH U CHOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHEM
XHUMHAYECKOTO KCTIEPUMEHTA, COOTIOIEHUEM MTPAaBHII 0€30TIaCHOTO OOPAIIECHHS C BEIIECTBAMHU.

Hapsny ¢ atuM, copeprkaTtesibHas XapaKTepUCTHUKA LieJIel U 3a/1a4 3y4eHHsl [IpeMeTa B Iporpamme
[0 XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH MPUOPUTETAMH B CUCTEME CPETHETO
obmiero obpazoBanus. CerogHs B MPENOAaBAaHUU XMMHUU B OOJBIICH CTENEHH OTHAETCS MPEANOYTCHUE
IIPAKTUYECKONH KOMIIOHEHTE COJepXaHHUs OOydeHUs, OPUEHTHPOBAHHOM HA MOJATrOTOBKY BBIITYCKHHMKA
0011e00pa3oBaTeNIbHOM  OpraHW3alliM, BIAJCIONIEr0 HE HA0OpOM 3HaHMH, a (YHKIHOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHHUSMHU aKTHBHOTO IOJyYeHHs 3HAaHWUH W TPUMEHEHHUS MX B
peasbHOM JKU3HU JJIS peIIeHUs IPaKTHUECKUX 3aad.

B cBsi31 ¢ 3TUM NpH U3y4YEeHUU NpeaMeTa « XUMHUs» TOMUHUPYIOIIee 3HaUeHUE PHOOPETAIOT TaKue
LEeJIN 1 33]1a4H, KaK:

ajanTanys oOyvaroliuxcs K YCJIOBUSM JTUHAMHUYHO pa3BHUBAIOLIErocs MHpa, (HopMUpOBaHHE
UHTEJJIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHHUIO,  COTPYJAHHUYECTBY,
CaMOCTOSITEIbHOMY ITPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHre y OOYYaIOUIMXCS KITFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHIMI), MMEIOIINX
YHHMBEpCAJIbHOE 3HaU€HHE Il pa3IMyYHbIX BUOB AEATENBHOCTHU: PEIICHUs Mpo0JieM, OUCKa, aHAIN3a U
00paboTKu MH(POPMALINU, HEOOXOAUMBIX IJIsl IPHOOPETEHMSI OIBITA JAEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE€ MECTO B MO3HAHWM XHMMHH, a TAKXKe ]ISl OLUEHKU C IMO3UIUN SKOJIOrMYecKold Oe30MacHOCTH
XapakTepa BIHSHUS BEIECTB U XUMUUECKUX MTPOLECCOB Ha OPraHU3M YeJIOBEKA U MPUPOJIHYIO CpeLy;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH
00yyaroImuXxcs: CIIOCOOHOCTH CAMOCTOSITEIbHO TPUOOPETATh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBUU C
’KM3HEHHBIMHU MTOTPEOHOCTSMH, UCTIOJIB30BaTh COBPEMEHHbIE HH()OPMAITMOHHBIE TEXHOJIOTUH IS TIOMCKa
U aHaJIn3a y4eOHOM U Hay4YHO-TIOMYJISIPHON MHPOpMAIIMK XUMUYECKOTIO CO/IEP KaHNUs;

¢dbopMHpOBaHHE M pa3BUTHE y OOYYarOIMXCA ACCOLMATHBHOILO M JIOTMYECKOI'O MBIIUICHUS,
HaOJI0AAaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B YaCTHOCTH, MPHU
TUTAHUPOBAHHUH U TIPOBECHIH XUMUYECKOTO SKCIIEPHMEHTA,

BOCIIUTaHHE Yy OOydYaromuxcs YOS KIEHHOCTH B I'yMaHHUCTUYECKOM HAIpPaBICHHOCTH XUMHH, €€
BaXXHOH pPOJIM B pEIICHUH TJIO00AJBHBIX MPOOJIEM palMOHAIBLHOIO MPHPOJIONOIB30BaHMS, MOMOTHEHUS
SHEPreTUYECKUX PECYypCOB M COXPaHEHMs IPUPOJHOIO PAaBHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH
OepeXKHOr0 OTHOLICHHS K MPUPOJE U CBOEMY 3I0POBBIO, a TAK)XKe MPUOOPETEHUs! OINbITAa UCIIOJIb30BaAHUS
MOJTYYCHHBIX 3HAHUHM NIl NPUHSATHS TPAMOTHBIX PEUICHWH B CUTYAIUsIX, CBS3aHHBIX C XUMHUYECKUMHU
SABJICHUSIMH.

B yueOHnoM muiaHe cpenHero oOriero oopa3oBaHMs MpeaAMET «XUMHUsI» 0a30BOr0 ypOBHS BXOJTUT B
COCTaB IMpeMeTHOM 00sacTi « EcTecTBEHHO-HAYUYHbIE TIPEIMETHI».

OOwiee 4nciIo 4acoB, OTBEAEHHBIX Ul M3Y4YE€HUS XUMHH, Ha 0a30BOM ypOBHE CpPEIHEro oOuIero
oOpa3oBaHus, coctaBiseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepeno), B 11 kmacce — 34 gaca (1 gac
B HEJIETIIO).

Hcnonb3yemblii yd4eOHUK:

1. Pymsutuc I'.E., ®enpaman O.I". Xumus: yueOHUK 1 8 Ki1acca 001meo0pa3oBaTebHbIX OpraHu3aIii ¢
MPUJIOKEHUEM Ha 31eKTpoHHOM HocuTtene (DVD)-M.; [IpocBenienue.

2. Pymsutuc I'.E., ®enpaman @.I'. Xumust: yueOHUK 111 9 Kitacca 00111e00pa3oBaTEIbHBIX OPraHU3aIAN ¢
MpUIIOKEHUEM Ha 31eKTpoHHOM HocuTtene (DVD)-M.; [Ipocsenienue.



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opranuydeckoil XuMuu: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYCHHUE B IMOJTYYEHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopus CTpOEHHs] OpraHMYecKuX coequHeHud A. M. byTiepoBa, €€ OCHOBHbBIE
nonoxkeHus. CTpyKTypHble (popMysibl oOpraHndeckux BemecTB. ['oMonorus, nzomepusi. XuMU4yeckas CBs3b
B OPraHMYECKUX COCAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBSI3HU.

[IpencraBnenne o kinaccuukaly OpraHUYECKUX BemlecTB. HomeHknaTypa oOpraHMyecKux
COCIMHEHUH (CHUCTeMaTHuecKas) W TPUBHAIbHBIC HA3BAaHUS BAXHEHUIIUX IMpEICTaBUTENCH KIIacCOB
OpPraHUYECKHUX BEIECTB.

DKcrepuMeHTaIbHbIE METO/Ibl U3YUEHHUs BEIIECTB U UX MPEBPAILEHUI: 0O3HAKOMIIEHHE C 00pa3amMu
OpraHMYECKHUX BEUIECTB U MaTeprajaMu Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HaOJII0JICHUE W ONMHUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPANICHUIO OPTraHWYECKUX BEIIECTB MPHU
HarpeBaHuu (TaBJIeHUe, 00yTITUBAHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — MPOCTEUIINE TPEACTABUTEIN
aNKaHoOB: (U3NYECKUE U XUMUYECKHE CBOMCTBA (PEaKIIUU 3aMEIICHHS U TOPEHHSI ), HAXOXKACHHE B IPUPOJIE,
MOJIyYeHUE U IPUMEHEHHE.

AJNKEeHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHH psA. OTWIEH W NPONWIEH — IpocTeulne
MPEJICTAaBUTEIN  AlIKeHOB: (HU3MYEeCKHMe U XUMHUYECKHE CBOHCTBa (peakiuu TUAPUPOBAHMUS,
raJOreHUPOBAHMS, TUIpATAIIUHN, OKUCJICHUS U TMOJTUMEPHU3ALINN ), TIOTyICHUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u MetunOyraaueH-1,3: cTpoeHne, BaKHEHIIME XUMUYECKUE CBONCTBA
(peaxuus nonumepusaiuu). [loayueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMYECKUU psiA. ALETUIeH — NpOoCcTeHInuit
MpeICTaBUTENb AJKUHOB: COCTaB, CTpOeHUe, (U3MUECKHe M XHUMHUYECKHE CBOICTBa (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallii, TOPEHHUS ), TOJTyYEeHUE U TPUMEHEHHE.

Apenbl. benszon: cocrtaB, crTpoeHue, GU3MYECKHME W XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHUS U HUTPOBAHUS ), TIOJyUYSHHE U IPUMEHEeHHe. Toayon: cocmas, cmpoenue, (husuieckue u
Xumuyeckue ceolcmea (peakyuu 2al02eHUpo8aHusi U HUMPOBAHUS), NOAYYeHUe U NpumeHeHue.
TokcnuHOCTH apeHOB. ['eHeTndeckas CBA3b MEXIY YIVIEBOJOPOJAMH, NMPUHAUICKAIIUMA K PA3TUYHBIM
KJIaccam.

[IpupoaHbIe HCTOUHUKHU YTII€BOOPOAOB. [IpupoaHblii ra3 u nomyTHbe HEPTsIHBIE Ta3bl. HepTh 1 eé
npoucxoxaeHue. CrocoObl mepepadoTku HETU: MEPEroHKa, KPEKUHT (TEPMUYECKHN, KaTATUTUIECKUI),
nuponu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B OBITY. KaMeHHBIH
YToJb U MPOJYKTHI €T0 HepepaboTKu.

DKcrepuMEeHTaIbHBIE METOIbl U3yUEHHs BEIIECTB U UX MPEBPAILIEHUI: 0O3HAKOMIIEHHE C 00pa3amMu
IIacTMacc, KaydykoB © pe3uHbl, Kowiekimuu «HedTe» u  «Yromb», MoIenupoBaHHE MOJIEKYI
YIJIEBOJIOPOJOB M TajOr€HONPOU3BOJHBIX, NPOBEICHNUE MPAKTUUYECKOW paboThl: MOJyYeHHUE ATHIIEHA U
U3Y4YEHUE €ro CBOUCTB.

PacuétHbie 3amaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOJHBIX
BEIIIECTB WX MTPOYKTOB PEAKIINH).
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Kucsopoacoaep:kamye oprannueckue coeJuHeHUs

[IpenenbHbple OAHOATOMHBIC CHUPTHL. METaHON M 3TAHOJN: CTPOCHHE, (PU3MUECKUE U XMMUYECKHE
CBOMCTBa (peakuMM C AaKTUBHBIMM METaJlJlaMH, TaJOr€HOBOAOPOJaMHU, TOpPEHHE), MPUMEHEHHE.
BonopoaHsie cBA31 MeXAy MOJIEKyJIaMU COIUPTOB. JIeficTBHE MeTaHoJIa U 3TaHOJIa HAa OPraHU3M YeJI0BEKa.

MHOroaToMHbI€ CIUPTHL. DTWIECHTIUKOIb M TIUIEPUH: CTPOCHHE, (U3UYECKHE M XHUMHUYECKHE
CBOMCTBA (B3aMMOJIEHCTBUE CO IIEIOYHBIMU METAJUIAMM, KA4ECTBEHHAs pEaklds Ha MHOIOaTOMHbIE
cnupThl). JlelicTBUE HAa OpraHu3M uesnoBeka. [IpuMeHneHne rmnepruHa U STUICHIJIMKOIS.

@deHon: CTPOEHUE MOJIEKYJIbl, (PU3MYECKHEe M XUMHUYecKHe cBoicTBa. TOKCHMYHOCTH (peHona.
[Ipumenenue denomna.

Anprerunsl U kemousi. @opManblIeruy, anetaibIeru]; CTpoeHHe, (U3MUECKHe U XUMHUYECKUe
CBOMCTBA (peaKUy OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIIUH), TIOTyYEHUE U IIPUMEHEHUE.

OnHOOCHOBHBIE NpeJIebHbIE KAPOOHOBBIE KUCIOTEL. MypaBbHHAs U YKCYCHasl KUCJIOTBI: CTPOEHUE,
¢u3nueckue U XMMUYECKHE CBOMCTBa (CBOMCTBA, OOIIMeE Ul Kilacca KUCIOT, PEaKIus 3TepudUKaIim),
noJiydyeHue u npumeHeHue. CTeapuHoBas U OJIEMHOBAs KUCJIOTHI KaK MPEICTaBUTEIH BBICIINX KApOOHOBBIX
KHCJIOT. MBLJIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEe IeHCTBHE.

Crnoxusble 3QUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KHCHOT. ['MApoan3 ciaoxHbIX 3PupoB. JKUpHL
I'mpponus xupos. [Ipumenenne xupoB. buosorndeckas poib KUPOB.

VYrneBoasl: cocTaB, KiaccU(UKalus YrieBolOoB (MOHO-, AM- W Tojucaxapuabl). ['mokosza —
MPOCTEUIIMKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3MUECKUE M XUMHUYECKHUE CBOHCTBA
(B3ammopeiicteue ¢ ruapokcunom Mmeau(ll), oxucrmenne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKACHHUE B NPHUPOJE, MPUMEHEHHE, OMOJIOrHYecKas poJib.
®dotocunTe3. PpyKkTO3a KaK U30MEP TITIOKO3HI.

Kpaxman u nemtono3a Kak OpupoaHble nonuMepbl. CTpoeHHME Kpaxmajla U LEJUII0JI03bI.
du3nyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUAPOIU3, KaUeCTBEHHAs! PEAKLIUs C HOJIOM).

DKcrepuMEeHTaIbHbIE METO/bl U3YUEHHUS BELIECTB U UX MPEBPALLEHUI: IPOBEACHNE, HAOII0/IECHUE U
OIMCaHHE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAaYECTBEHHBIC PEAKIMU OJHOATOMHBIX
cnupToB (OKHcIeHue 3Tanona okcuaom meau(Il)), MHOroaToMHBIX CIUPTOB (B3aMMOJICUCTBHE TIIMLIEPUHA
¢ runpokcunom wmeau(ll)), ampaernnoB (OKucCIeHHE aMMHAuHBIM pacTBOpoM okcuiaa cepedpa(l) u
rugpokcuaoM Meau(ll), B3ammoneiicTBue Kpaxmajga ¢ HOJIOM), MPOBEACHUE MPAKTUYECKOW pabOThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTBI.

Pacuérnpie 3amaun.

Bbruuciienust mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOJHOTO
BELIECTBA WJIM MPOJAYKTAa PEaKLUUU MO0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX
BEIIECTB WU NPOJYKTOB PEAKLIUN).

A3oTcozepKalue OpraHndecKue COEAMHEHUS.

AMUHOKHUCIIOTBI Kak aM(OTepHble oOpraHuyeckue coeAuHeHus. Du3nyeckue M XUMHUECKHE
CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe IiMiKHa). buonornueckoe 3HaueHne aMMHOKHCIOT. [lenTuabl.

benku kak nmpupoHbIE BHICOKOMOJIEKYJISIpHbIE coeMHeHus. [lepBuuHas, BTOpUYHAs U TpeTUYHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallys, KAYECTBEHHbIC pEaKMK Ha
Oenku.

DKcIepuMeHTAbHBIE METOBl M3YYEHUs BEIIECTB U UX NPEBpAIICHUI: HAOIIOACHUE U ONMCAHHE
JI€MOHCTPAIIMOHHBIX OIBITOB: IEHATypaLus OEJIKOB IIPU HArPEBAHUY, LIBETHBIE PEAKIMH OEJIKOB.

BbicokomosieKyasipHbIe COeHHEHHS

OCHOBHBIE MOHATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, OJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb [OJIMMEPU3ALUY, CPEOHsIsl MOJIeKyJsipHas Macca. OCHOBHbIE METOZAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — ITOJIMMEPHU3aLUs U MOJIMKOH ICHCALHS.
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DKcrepuMEeHTAIbHbIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHUE C 00pa3iaMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXnpeIMETHBIX CBA3€M IMpU HM3yYEeHUU opraHuyeckoil xumuu B 10 Kkiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHHA, TaK W TMOHSATHH,
SIBJISTFOLIIAXCSI CACTEMHBIMHU JIJISI OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO111e ecTeCTBEHHO-HAYYHBIE MIOHSATHUS: SIBIICHUE, HAYUHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CUHTE3, KJIaccu(UKAIWs, IEPUOUIHOCTD, HAOIIOICHNE, H3MEPEHHE, IKCTICPUMEHT, MOICIIMPOBAHHUE.

@duszuka: Marepus, SHEprusi, macca, aToM, OJJIEKTPOH, MOJEKYJa, SHEPreTUYEeCKHil YypOBEHb,
BEIIECTBO, TENO, O00BEM, arperatHoe COCTOSIHHE BelIecTBa, (M3MUYECKHE BEIWYMHBI U CIUHUIBI UX
HU3MEPECHHUS.

buonorus: kierka, opranusm, 6nocdepa, 0OMEH BEIIeCTB B opraHu3Me, GOTOCHHTE3, OMOJIOTMYECKU
aKTUBHBIC BelecTBa (O€IKH, YTIIEBOAbL, JKUPBI, PEPMEHTHI).

I'eorpadus: MuUHEpAITBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIE HCKOITAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonorus:: NHILEBbIE MPOAYKTHI, OCHOBBI pAIlMOHAIBHOTO TMHUTaHUS, MOIOIIUE CPEICTBa,
JIEKapCTBEHHBIE U KOCMETHUYECKUE TMPENapaThl, MAaTepUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHMYECKAS XUMMUA

TeopeTnyeckne 0CHOBbI XUMHUH

XUMHUYECKHUH 37eMeHT. AToM. Slnpo aToma, M30TONBI. DJEKTPOHHAs 000JI0YKa. DHEPreTHYSCKUE
YPOBHH, TIOlypOBHU. ATOMHBIE OpOUTaNH, S-, P-, 0- aeMeHThl. OCOOEHHOCTH pacIpeaeIeHuUs AIEKTPOHOB
10 OpOHTAISIM B aTOMAX AJIEMEHTOB TEPBBIX YETHIPEX MEPHOI0B. DIICKTPOHHAS KOHPHUTYpAIHs aTOMOB.

[Tepuonuueckuii 3akon u Ilepuonnueckas cucteMa xumuueckux siaeMeHtoB J[. M. Menneneesa.
CBs13p nepuoinyecKoro 3akoHa u Ilepuoanueckoil cucremsl xumuueckux 3iaemeHToB . 1I. Menzeneesa ¢
COBPEMEHHOM Teopuel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB
1 00pazyeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB 0 TPYyMIaM U MepruoaaM. 3HaUeHHUE MEePUOTUNIECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHUYECKast CBS3b. BUIbI XMMHYECKOW CBS3M (KOBaJCHTHAs HETOJSpHAS U
MOJIsIpHAsi, WOHHAs, MeTalmndeckas). MexaHu3mbl 00pa3oBaHUS KOBaJCHTHONM XHMHUYECKOH CBS3H
(oOOMEHHBI W JTIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsizb. BaleHTHOCTh. DJIEKTPOOTPHUIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTAaBa BEIIECTBA.
Tunel KPUCTAIIMUECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAJUINYECKON PEIIETKHU.

[TonsiTue o qucnepcHbIX cucteMax. VICTHHHBIE U KOJUTOMAHBIE PACTBOPHI. MaccoBas 10715 BEUIECTBA
B PacTBOpE.

Knaccudukauus HeopraHmueckux coeauHeHuid. HomeHknaTypa HEOpPraHMYeCKHX BEIECTB.
['eneTnueckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAICKAIINX K PA3TUYHBIM KJIACCAM.

Xumnueckas peakius. Knaccudukanus XaMUYeCKAX peakuil B HEOPraHMUECKOW U OPraHuIeCKOi
XUMUU. 3aKOH COXPaHEHUS MACChI BEIIECTB, 3aKOH COXPAaHEHMSI U IPEBPALLECHUS SHEPI MU ITPU XUMHUYECKUX
peaKIusx.

CkopocTb peakuuy, €€ 3aBUCUMOCTb OT pa3iauydHbIX (pakTopoB. OOpaTHMble peakuu. XUMHUYECKOEe
paBHOBecHe. DaKTOPBI, BIUAIONINE HA COCTOSIHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [laTense.

Dnektponutrueckas auccorumaius. CuiibHble U clladble 3JIeKTpoauThl. Cpella BOJHBIX PacTBOPOB
BELIECTB: KUCIIasl, HEUTpabHas, eI0YHasl.
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OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCepUMEHTAIBHBIE METO/ABl M3YyYeHHs BEUIECTB M WX NPEBPAIICHMIA: JEMOHCTpAIMS TaOJHII
«Ilepuognueckass cucrema xumuueckux dnemeHtoB JI. M. MenaeneeBay, H3ydeHHE MOJEIEH
KPUCTAJUTMYECKUX PEIIETOK, HAOJIIOCHHEe M ONMUCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB
(pa3noxeHue MepoKcHuaa BOAOPOAA B MPHUCYTCTBHM KaTajau3aTtopa, OIpPEAETICHHE CpPellbl PacTBOPOB
BCIICCTB C TIOMONIBI0 YHUBEPCAILHOTO WHIWUKATOpPA, PEaKIHH WOHHOTO OOMEHa), TPOBEICHHE
MpaKTUYECKOU paboThl « BiustHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKITUN».

Pacuérnnie 3agaun.

Pacu€Tpl 0 ypaBHEHHSIM XMMHUYECKUX PEAKIMi, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI
C UCIIOJb30BAaHUEM TOHSATHUS «MAaccOBas JI0J1s1 BEIIECTBAY.

Heoprannueckasi xummst

Hewmerannsl. [lonoxenne nemetamioB B [lepronnueckoi cucteMe XUMUYECKUX 3yieMeHTOB /JI. U.
MenpeneeBa U 0coOEGHHOCTH CTpoeHUs aromoB. Du3nueckue CBOWCTBA HEMETAIOB. AJIOTPOMHUS
HEMETAJIOB (Ha IpUMEpe KUCIIOpoaa, cepbl, pochopa u yriepona).

XHWMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJIOT€HOB, Cepbl, a3oTa, (ochopa, yriepoaa u
KPEMHHUS) ¥ UX COSIUHEHUI (OKCHIOB, KUCIOPOICOAEPKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHU).

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U X COCIMHEHU.

Merauel. [lonmoxenune MetraiioB B Ilepuoanueckod cucteMe XUMHUYECKHX diemMeHtoB [ .
MenneneeBa. OcOOCHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000J04YeK aTroMoB MeTauioB. O0mme (usmueckue
CBOMCTBA METAIUIOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUH PsiJl HAPSIKEHUH METaJIJIOB.

XUMUYECKUE CBOWCTBA BAKHEWINUX METAUIOB (HATPUM, KaNWW, KalblMid, MarHUW, aTrOMUHHM,
LIUHK, XPOM, YKEJI€30, MEIb) U UX COCTMHEHUMN.

OO6mwme cmocoOsI MoyYeHus: MeTauioB. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

DKCIEepUMEHTAIbHbIE METOAbl WM3YUYEHHUs BEIIECTB W WX MPEBPALECHUN: U3YYEHUE KOJUICKIIUU
«MeTaiel U CIUIaBbl», 00pA3IOB HEMETAJUIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJACHUE U
OMHCAaHUE JEMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX OMBITOB (B3aMMOJCHCTBHUE THIPOKCHIA ATIOMHHHS C
pacTBOpamMu KUCIOT U IIEJI04Yed, KaueCTBEHHbIE PEaKIMU Ha KATHOHBI METAJLIIOB).

Pacuétnrle 3amaun.

PacuéTbl Macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, pacu€Thl MacChl (00BhEMA, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIMHU, €CJIA OJJHO U3 BEUIECTB UMEET MIPUMECH.

XuMus U )KM3Hb

Pornp xumun B 00€crie4eHNH SKOJIOTHIECKOM, JHEPTeTHUECKOM U MUIIEBOI O€301MaCHOCTH, pa3BUTHH
MeauuHbL. [IoHsTHE 0 HayYHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHil.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TMOJYYEHUS BaKHEHUIIUX
BEIIICCTB.

YenoBek B MHUpE BEHIECTB W MaTEpHaANOB: Ba)XHEHIIME CTPOUTENIbHBIE MaTepHUalIbl,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpackKu, CTEKJIO, KepaMuKa, MaTepuainbl Il  DJIEKTPOHUKH,
HaHOMaTepHabl, OpraHUYECKHE U MUHEPAIbHBIC yI00PEHUSI.

XuMHs ¥ 30pOBbE YEJIOBEKa: IMpaBUja HCIOJb30BaHUS JIEKAPCTBEHHBIX IpEnapaTroB, MpaBuia
0€30MMacHOTO UCTIOIH30BaHUS MPENapaToB OBITOBON XUMHUU B TIOBCEITHEBHOM JKU3HH.

MexnpeMeTHBIE CBSI3H.

Peanu3anust MeXXMpeaMETHBIX CBsA3€H MPU U3yueHUH 00IIei U Heopranuyeckoi xumuu B 11 xiacce
OCYIIECTBIISIETCA Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATUH, TaK W TOHSTHM,
SIBJISTFOIIIUXCSI CHCTEMHBIMU JIJIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBeHHO-HAYYHBIC TTOHSTHS: HAYYHBIN (aKT, THUIIOTe3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3,
KJIacCUu(pUKAIHSI, IEPUOANIHOCTD, HAOIIOICHHE, SKCTICPUMEHT, MOJCITMPOBAHNE, U3MEPECHHE, SBICHHE.
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@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PazOaKTUBHOCTb, MOJICKYJIA, JHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3NUECKUE BEIMYMHBI U €TUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTbl, BUTAMHUHBI,
0OMEH BElIEeCTB B OpraHu3Me.

['eorpadusi: MUHEpabI, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIHBO, PECYPCHI.

TexHonorus:: XMMHUYECKas IPOMBIIUIEHHOCTb, METAJIyprusi, HPOU3BOJICTBO CTPOUTEIbHBIX
MaTEepHAJIOB, CEIBCKOXO3SHCTBEHHOE MPOM3BOJCTBO, MUIIEBAs MPOMBIILICHHOCTD, (hapMaleBTHYECKAs
IPOMBIIIJICHHOCTh, HPOM3BOJCTBO KOCMETHYECKMX IPenapaToB, IPOM3BOJICTBO KOHCTPYKLIMOHHBIX
MaTEPHUAJIOB, AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XMUMHWUHW HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIUMHUCS MPOrpaMM
cpenHero ooOmero o0pa3oBaHUs (JUYHOCTHBIM, METamlpeIMETHbIM U mpeAMeTHbIM). HayuHo-
METOJANYECKON OCHOBOM IS pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS IMPOTPAMM CPEIHETO
o0m1ero o6pa3oBaHUs SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CUCTEMHO-IEATEIBHOCTHBIM MOJIX0JIOM B CTPYKTYp€ JTUYHOCTHBIX PE3YyJIbTaTOB
OCBOCHHS TIpenMeTa «XHMHS» Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHHs BBIIEIEHBI CIEIYIONINE
COCTaBJISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHUCA POCCUUCKON TPa¥TaHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPE/IEIICHHUIO;

HaJIMYMe MOTHBALIMU K 00yYEHHIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPCHHHUX yOCKICHHI TUYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH
1 UCTOPUYECKUX TPAJAUINI 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIINXCSI PyKOBOJICTBOBATHCS B CBOCH J1€ATETHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MTPUCYIIUMHU LIETOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUe MPABOCO3HAHUS HKOJIOTMYECKOM KYyJIbTYyphbl M CIOCOOHOCTH CTaBUTh L€ U CTPOMTH
KU3HECHHbIC TIJIaHBI.

JIngHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B €IMHCTBE Y4YCOHOU U
BOCIIUTATEIbHON JESITENIbHOCTH B COOTBETCTBUU C TYMAaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M UJA€alaMU POCCHICKOTO TPa)XIaHCKOTO OOIIecTBa, MPUHSATHIMU B
oOmiecTBE HOPMAMH W TPAaBWJIAMH TIOBEJICHHUS, CIOCOOCTBYIONIMMH IPOIIECCaM CaMOIIO3HAHUSA,
CaMOpa3BUTHA U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O0YYaIOIIUXCS.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpEAMETa «XUMHUS» OTPa¥aroT CHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEIPHOW M MPAKTHYECKOHN JCSITEIBHOCTH OOYUYAIOIIUXCS M0 Pean3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHMS !

OCO3HaHHUs 00YyYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEN, YBaXKEHUS K 3aKOHY U
MPaBONOPAJIKY;

MPEACTABICHUS O COIMATIBLHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW AESTENIbHOCTH MIPHU CO3[JaHUU YUEOHBIX TPOEKTOB, PEIICHUH
y4eOHBIX 1 MO3HABATEIHHBIX 33/1a4, BHIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI APYTUX TPH
aHaJM3€e pa3INYHbIX BUIOB YUeOHOU NesSTEIbHOCTH,

2) NaTPMOTHYECKOT0 BOCTIMTAHUS !

LEHHOCTHOTO OTHOILLIEHUS! K UCTOPUUECKOMY U HAyUYHOMY HACJIE/IUI0 OT€YECTBEHHON XUMUU;

YBaXEHHsI K TpOIlecCy TBOpPYECTBa B OONACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJbTaT JIUTEIbHBIX HAOIIOJEHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAJILHBIX MIOUCKOB, IIOCTOSIHHOTO TPY/Ja YYEHBIX U IPAKTHKOB;

MHTEpeca U TMO3HABATEJIBHBIX MOTHBOB B TMOJYUYEHUH M TOCJIEAYIOLIEM aHalu3e WHGOpMAalUU O
MEePEOBBIX JOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ITUUECKOTO MOBEJICHHUS;
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CIIOCOOHOCTU OLIEHUBATh CUTYyallMH, CBSI3aHHbIE C XUMHUYECKUMU SIBICHUSAMH, U MPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE U TIOCTYNKH CBOUX TOBapHUIIEH ¢ MO3UIMIA HPaBCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MMOCTYNKOB;

4) popmMupoBaHUS KYJbTYPBbI 310POBbS:

MOHWMAaHHS IEHHOCTEH 3J0POBOTO M OE30MaCHOTO 00pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOT'O
OTHOILIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY U MICUXUUYECKOMY 3/10POBBIO;

coOroieHnst paBmil 0€30MacHOr0 OOpalleHus C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B
TPYAOBOM AEATEIBHOCTH;

MOHUMaHMs IIEHHOCTU IMPaBUJ MHAWBUAYAJIbHOTO U KOJJICKTHBHOTO 0€30MacHOrO IOBEIEHUS B
CUTYaLUAX, YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECJCTBUI 1 HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS alIKOTOJIsl, HAPKOTHKOB,
KypeHUs1);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENbCKON NIEATEIHHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIHX BUJAX JAEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MPAKTUYECKUX 3a7a4 COLMaIbHOW HAIPaBJIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO NpodeccHid pa3iudHOTO Poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUHI 110 XUMUU;

YBa)XEHHUS K TPYLY, JHOISAM TPyJla U pe3ysbTaTaM TPyA0BOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJbHOH TPAaeKTOpUM OO0pa3oBaHHsA, Oymyei
npodeccud M peanu3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3x010rMYecKOro BOCIMTAHHUS:

HKOJIOTMUYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUS K IPUPO/JIe, KaK HICTOYHUKY CYIIIECTBOBAHUS KU3HU HA
3emire;

MOHMMAaHUA TJI00AJBbHOTO XapakTepa JKOJIOTMYECKUX MpoOieM, BIMSHHUS HSKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOJHON U COLUATIBHOM CpEe/Ibl;

OCO3HaHHWA HEOOXOAMMOCTH WCIOJB30BaHUS JOCTIDKEHHA XHMHU JUIS PEIICHHS BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

aKTUBHOTO HENPUSTHs ACHCTBUM, MPUHOCSILIUX BPEN OKPYXKAIOIIEH MPUPOJHOW Cpele, YMEHHs
MIPOTHO3UPOBATH HEOJIArONpPUATHBIE HKOJOTHUECKUE TOCIEACTBHS TNPEANPHHUMACMBIX JEHCTBUH U
MpeA0TBpaIATh UX;

HaJIM4YUS Pa3BUTOT0 HKOJIOTMUECKOTO MBILUIEHHS, SKOJIOTHUYE€CKON KYJIbTYpBI, ONbITA ACSATEIBHOCTH
DKOJIOTMYECKON  HANpaBJIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  I103HABATEJIbHOM,
KOMMYHHUKATHUBHOH U COIIMATIbHOMN MPAKTHUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO IPOTUBOCTOSTh U/1€0JIOTUU
xemooouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
1 OOILECTBEHHOM MPAKTUKH;

MOHMMAaHUA cHEU(PUKA XUMUU KaK HAyKH, OCO3HAHUA €€ posid B (OPMUPOBAHUU PALMOHAIBLHOTO
HAYYHOT'O MBIIIJICHNS, CO3JaHUU IIEIOCTHOT'O MPEACTaBICHUs 00 OKPYXarollleM MHUpPE KaK O €JMHCTBE
MIPUPOJIBI U YeJIOBEKa, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHHH MPOOJIEM COXpAaHEHUS
MIPUPOJHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHU JIJIS COBPEMEHHOW IUBWIIM3AIMH: B €€
I'YMaHHUCTUYECKOW HANpPaBJIE€HHOCTH M Ba)KHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepUalbHON KYJIbTYpHI,



13

pellleHNH TII00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BHTHSI YEIIOBEUECTBA — CHIPHEBOM, IHEPTrETHUECKOM,
MUIIEBONH U SKOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 0OCCIICUCHUN YCIOBUI yCIEITHOTO
TpyJa ¥ KOJOTHIECKH KOM(DOPTHOM JKU3HH KaKIOTO YICHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHUMAHHUs CYIIHOCTH METOJIOB MTO3HAHUS, UCTIONB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJTy4YaeMble 3HAHUS IS aHAU3a W OOBSICHCHHSA
SBJIGHUN OKpY>KaIOILEro MUpa U NPOUCXOASAIMIMX B HEM H3MEHEHMH, YMEHHs JejlaTb 00OOCHOBAaHHBIE
3aKIIIOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB M MMEIONIMXCS JAaHHBIX C LEIBI0 MOJYYEHHS JTOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO KCIIOJIb30BaTh XUMHUYECKUE 3HAHHS Ui PEHICHUs TpoOjeM B
pEaNbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENBCKOM NeTEbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K AaKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMYHbIX cepax MpohecCHOHATBLHON IeSTEIILHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS y4eOHOro mpeaMera «XHMHS» Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHUs BKIFOYAIOT:

3HaYUMBbIe s (OPMUPOBAHHMS  MHPOBO33PECHHS ~ OOYYAIOUMMXCS  MEKIUCIHUILTUHAPHBIC
(MeXIIpeIMEeTHBIC) OOIICHAYYHBIC IOHATHS, OTPAKAIONIUE IIEJIOCTHOCTh HAYYHOH KApTUHBI MHpa H
CHenu(puKy METOJI0B TO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs,
SIBIICHUE, TPOIECC, CHCTEeMa, Hay4YHBIA (DAKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
HCCIIeIOBaHMEe, HA0JI0IeHUE, H3MEPEHHUE, SKCTICPUMEHT H JIPYTHE);

YVHHBEpCaJlbHbIC y4eOHbIC JeiHCTBUs (TIO3HABATEIIbHBIC, KOMMYHHKATHBHBIC, DETYJISTHBHEIC),
obecrneynBaronye (opMupoBaHue (YHKIMOHATHHOW TPAMOTHOCTH U COLMAIBHOW KOMIIETCHIIUU
oOydJaronuxcs;

CIIOCOOHOCTH 00YYAIOIIUXCS UCIIOJIB30BAaTh OCBOCHHBIE MEKAUCIUILTHHAPHBIE, MUPOBO33PEHUECKHE
3HAHWS U YHUBEPCAIbHBIC YUCOHBIE ICUCTBUS B TIO3HABATCIIEHON M COIIMAILHOM MTPAKTUKE.

MeTanpeaMeTHble  pe3yJIbTaThl  OTPAKAIOT  OBJAJCHHWE  YHUBEPCAIbHBIMH  YYCOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMHU.

OR1aieHHe YHUBEPCAJbLHBIMH YU€OHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSA:

CaMOCTOSITENILHO (POPMYTUPOBATH M aKTYaIH3UPOBATH POOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPECIIATE IICJIA JCSITEILHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHS, COOTHOCHTH
PE3YNBTATHI JEATEIHHOCTH C IOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BATh IMPU OCBOCHHUH 3HAHUN MPUEMBI JIOTUIECKOTO MBIIUICHHUS — BBIACIATH XapaKTEPHEIC
MPU3HAKK TIOHATHH M YCTaHABIMBATh MX B3aHMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIIUE MOHSATHS JUIS
OOBSICHEHUS OT/ICTbHBIX (DAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHMSI M KPUTEPHUH TS KJTaCCU(DHUKAIIMH BEIIECTB M XUMUYECCKIX PEAKIIHIA;

YCTaHABJIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MKy H3y4aeMbIMHU SBJICHUSIMU;

CTPOUTHh JIOTUYECKUE PpACCYXICHHS (MHIYKTHBHBIC, NCIyKTHUBHBIC, 1O AHAJOTHH), BBISABIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B pPAacCCMATPUBACMBIX SBICHHAX, (OPMYITHpPOBATH BBIBOILI H
3aKJIFOYEHHS;

MPUMEHSITh B TPOIECCE MO3HAHUS, UCIIOJIB3YEMbIC B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH,
MPeoOPa30BBIBATh MOJICIIBHBIC MPEJICTABICHUS — XMMHUYSCKHHA 3HAK (CHMBOJI) DJIEMEHTa, XHMHUYCCKas
dbopMyIa, ypaBHEHHE XUMUYECKON PEaKIUU — MPU PEIICHUH YIEOHBIX MMO3HABATENBHBIX U MPAKTUYECKUX
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3a/a4, MPUMEHSTh HA3BaHHbIE MOJICJIbHbIC NPEACTABICHUS AJIS BbISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECCKUX PEAKITHI.

2) 6a3oBbIe HCCIeI0BaTEIbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMU METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XMMHUYECKUX PEaKLInit;

(dbopMyIHpOBaTh MENU U 33JaYd UCCIECIOBAHMSI, UCTIOIh30BaTh MOCTABIEHHBIE U CAMOCTOSTEIHHO
c(OpMYJIMPOBAHHBIC BOMPOCH B Ka4eCTBE HHCTPYMEHTA MO3HAHHWS W OCHOBBI JUIsl (POPMHUPOBAHUS
TUIOTE3bI 0 MPOBEPKE MPAaBUILHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQJICTh HABBIKAMH CAMOCTOSITEIILHOTO TUIAHUPOBAHUS M TIPOBEACHUS YICHUYICCKHUX IKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHUSI HAOJIOJaTh 3a XOAOM IpPOIecca, CAMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3ynbratr, (HopMyIHpOBaTh OOOOMICHHS M BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB
HCCIICIOBaHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHOK padoTe;

PUOOpPETaTh OMBIT YYECHHUUYECKOW HCCIENOBATENIbCKOW U TMPOEKTHOM NEeATEIbHOCTH, MPOSBISTH
CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB pEIICHUs MPAKTUYECKUX 3ajad,
MIPUMECHCHHIO PA3JIMYHBIX METOIOB TIO3HAHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHQPOpMANUKM (HAyYHO-TIOMYJspHAs JUTEepaTypa
XUMHYECKOTO COJIeP KaHUs, CIIPAaBOYHBIC ITOCOOMs, pecypchl MHTepHEeTa), aHATM3UpOBaTh HHPOPMAITHIO
pa3NUYHBIX BUAOB M (HOpPM TPEICTABICHHS, KPUTHUECKH OLIEHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTE;

(dbopMyIIHpOBaTh 3aMpOChl U MPUMEHATh Pa3INYHble METOJABI IPU MOUCKE U 0TOOpe MH(OpPMAIH,
HEO0OXOIMMOM JIsI BHITIOTHEHUS YUEOHBIX 33/1a4 ONpPeIeIEHHOTO THIIA;

MPHOOpPETaTh OMBIT  HWCIOJIB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH ¥
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHMANbHYI0 (hOpMY TIpeIcTaBIeHHs HHPOPMAIHH (CXEMBI, TpadukH,
JTUarpamMMbl, TaOJTHUIIBI, PUCYHKHU B IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayeCTBE CPEJCTBA MpH paboTe ¢ XUMHUYECKOW HH(OpMaluei:
MPUMEHITh MEXNpeaMeTHbIe ((pr3uueckne W MaTeMaTU4ecKhe) 3HAaKH W CHMBOJBI, (POPMYIIBL,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCIOJNIb30BATh M MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIAHOCTH.

OBi1ajieHNe YHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMOW TeMbl B XOJA€ [uanora W/WIM JTUCKYCCHUH,
BBICKA3bIBaTh UJEH, (OPMYIHUPOBATH CBOHM MPEIJIOKEHHUS OTHOCUTEIILHO BBHITIOJHEHUS MPEATOKEHHOM
3aJ1a4w;

BBICTYNaTh C TMpE3CeHTalMedl pe3yJbTaTOB IIO3HABATENIbHOM N1€ATEIbHOCTH, IOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TPHU BHINOTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MIPAKTHIECKON pabOThI TI0 MCCIICOBAHNIO CBOWCTB M3yYaeMbIX BEIIECTB, PeaU3alii yIeOHOTO MPOSKTa
1 (hOopMyIHPOBATH BBIBOJBI 110 PE3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTTIACOBAHUS TO3UIUI
B XOJIe OOCYKICHHSI 1 0OMEHa MHEHUSMHU.

Ogi1aieHHe YHMBEPCAJIbHBIMHU PerysTHBHBIMU /IeHCTBUSIMU:

CaMOCTOSITENILHO TJIAHUPOBATHh U OCYIIECTBIISITh CBOIO MO3HABATENBHYIO JEATEIbHOCTD, OTMPEIeIss
e€ LIeJM ¥ 3aJ1a4¥, KOHTPOJIUPOBATH U TI0 MEPE HEOOXOMMOCTH KOPPEKTUPOBATH MPEIaraeMblii aJITOPUTM
JEWCTBUM TPU BBITIOJIHEHUH YUYEOHBIX U HCCIEAOBATEIILCKUX 3ajad, BRIOMpaTh HanoOosee dpPpeKkTuBHBIN
Croco0 UX pelIeHus ¢ y4ETOM MOTYYSHHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JCSITETLHOCTH HAa OCHOBE CAMOAHAJIM3a M CAMOOIICHKH.
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INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenMeTHBIE pe3ysbTaThl OCBOEHHUS Kypca «OpraHudeckasl XuMUs» OTpaXKaroT:

c(hOpPMHUPOBAHHOCTH IPEICTABICHUN O XUMHUYECKOHN COCTABIISIONIEH ECTECTBEHHO-HAYYHOU KAPTUHBI
MUpA, POJIM XUMUH B [IO3HAHUM SBJICHUNA MPUPO/IbI, B GOPMUPOBAHUU MBILIUICHUS U KYJIbTYpPhl JUYHOCTH,
e¢ (YHKIMOHAJIBHON T'PaMOTHOCTH, HEOOXOAMMOM AJIs peleHUs] MPAKTHYECKUX 3a]1a4 M IKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;

BIAJICHUE CHCTEMOM XUMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIME ITOHATHUS
(XMMHUYECKUIl ~ 2JIEMEHT, aTOM, DJEeKTPOHHAas OO0OJOYKa aTroma, MOJIeKyJa, BaJEHTHOCTb,
AIEKTPOOTPHUIIATETLHOCTh, XUMHUECKasl CBSI3b, CTPYKTypHasi ¢opMmyina (pa3BEpHyTass U COKpall€HHas),
MOJIb, MOJIIpHasi Macca, MOJISIPHBIH 00BEM, YITIEpOAHBIM CKeneT, (pyHKUIMOHANbHAs TIpyINa, paauka,
U30MEpPHUsI, U30MEPBI, TOMOJIOTMUECKUN PsiZl, TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOJ M a30TCOAEpIKalIne
COEJIMHEHUs,, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUs); TEOPUH U
3aKOHBI (TEOPHsI CTPOCHUS OpraHuyeckux BeuiecTs A. M. ByTiepoBa, 3aKOH COXpaHEHUS! MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIUE B OCHOBE
[OHUMaHMs TMPUYUHHOCTH U CHCTEMHOCTH XUMHUECKUX SIBJICHUH, (aKTOJIOIMUECKHUE CBEIEHUs O
CBOWCTBaX, COCTaBe, MOJTYYCHUH U OE30MaCHOM HCIOJIb30BAaHUU BAKHEUIINX OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUUYECKOH J1€ATEIbHOCTU YEJIOBEKa;

C(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHblE NPU3HAKU IOHATHH, yCTaHaBIMBaThb MX
B3aMMOCBSI3b, MHCIIOJIb30BATh COOTBETCTBYIOIIME TOHATUS IIPU OINKUCAHUU COCTaBa, CTPOEHUS W
MPEBPAIICHUN OPTraHUYECKUX COCTUHEHUM;

C(OPMHPOBAHHOCTh YMEHHUHM HCHOJB30BATh XHUMHYECKYI) CHMBOJIUKY JUJIsI  COCTaBIICHHS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOH, COKpamIEHHOM) (OpMYyJ OpPraHMYECKHX BEIIECTB M
YPaBHEHMHM XUMHYECKMX PEaKLUi, M3TOTABIMBATE MOJEIN MOJIEKYJ OpPraHM4eCKMX BEHIECTB I
WUTIOCTPALMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIIC)KHOCTD U3YYEHHBIX OPraHMUECKUX BEIIECTB
II0 X COCTaBY M CTPOEHUIO K OINpe/IeIEHHOMY Kilaccy/Ipynie COeqUHEeHUH (YIriieBOJOpOIbl, KUCIOPOA U
a30TCOJEpIKAIINE COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs), JaBaTb WM Ha3BaHHUA IIO
cucremarnueckoil Homenkinarype (IUPAC), a takke NpuBOIUTH TPUBHAJIbHBIE HAa3BAHUS OTAEJIBHBIX
OpPraHMYECKHUX BEIIeCTB (ITWJICH, MPONWICH, aleTH/eH, JSTWICHIJHMKOIb, TIJIUIEepuH, (eHou,
dopmanpaerusa, ametanbIeru], MypaBbUHAs KHCJIOTa, YKCyCHasi KHUCIIOTA, OJEMHOBas KHUCIOTa,
CTeapuHOBas KUCJIOTA, [NII0K03a, PpyKTo3a, Kpaxmal, HeJUI0103a, TIIUIUH);

c(OPMHPOBAHHOCTh YMEHHSI ONPEAEIATh BUABI XUMUUYECKON CBSI3U B OPraHMYECKUX COCIMHEHUSX
(onuHapHBIE U KpaTHBIE);

Cc(OPMHPOBAHHOCTb YMEHMSI IPUMEHSTh MOJI0KEHUS TEOPUH CTPOCHUS OPraHMYECKHX BELECTB A.
M. bytnepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPAaHEHUS MacChl BEILIECTB;

Cc(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOECHUE, (PU3MUYECKHE M XUMHUYECKHE
CBOMCTBA TUIIMYHBIX NPEACTABUTEIEH Pa3INYHbIX KJIACCOB OPIraHMUYECKUX BEILECTB (METAH, ITaH, STUIEH,
MIPOMUIICH, aleTuwieH, OyTtaaueH-1,3, merunOyranuen-1,3, GeH30/1, METAHOJ, ATAHOJ, ITHJICHIJIHKOJb,
ITMLepuH, (peHos, auneTanbAerus, MypaBbUHAs M YKCYCHas KHCJIOTHI, TJIIOKO3a, Kpaxmal, LEeJUII0JI03a,
aMUHOYKCyCHasi KHCJOTa), WUIIOCTPUPOBAaTh I'€HETHUUYECKYIO CBSI3b MEXJAYy HUMH YypaBHEHUSMU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMH C UCII0JIb30BaHUEM CTPYKTYPHBIX (OPMYIT;
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c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTh HCTOUYHUKU YIIIEBOJAOPOJHOTO ChIpbs (HE(TH,
OPHUPOJHBIA Ta3, Yroib), CIOCOOBI WX TMEpPepadOTKH ¥ TMPAKTUYECKOE TNPUMEHEHUE MPOAYKTOB
nepepadboTKy;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYMCICHUS [0 XUMHYECKHUM YypaBHEHHUSM (MaccChl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa pPEaKkUUH MO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHHN);

c(hOpMHUPOBAHHOCTh YMEHUI BIIAJIETh CUCTEMOMN 3HaAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO TIO3HAHMS,
UCIIOJIb3YEMBIX B XUMHH MPU W3YYCHHH BEIISCTB U XMMHYCCKUX SBJICHHN (HAOJIOICHUE, U3MEPCHHE,
AKCIIEPUMEHT, MOJEIMPOBAHNE), UCTIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS 111 IPUHSATHS PELIeHHUH
B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSAX, CBSI3aHHBIX C BEIIECTBAMU U X IPUMEHEHHUEM;

c()OPMHUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBWIA IIOJIB30BAHUS XUMHUYECKOW IOCYJION W
nabopaTopHbIM 000pY/ZOBaHHMEM, a TakKkKe MpaBuia OOpalleHus C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUHUSMU MO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBITOJHATH XUMHUSCKHUI YKCIIEPUMEHT (TIPEeBPAIICHHS
OpPraHMYECKUX BEIIECTB MPH HArPEeBAaHUU, MOJyUCHHUE HTHIIEHA U M3yUYEHHE €ro CBOMCTB, KaUueCTBEHHBIC
peakluy OpraHUYeCKUX BEIIECTB, ACHATypalus OCIKOB MPH HArpeBaHUM, IIBETHBIE PEAKIMU OCIKOB) B
COOTBETCTBHH C MPAaBUJIAMH TEXHHKH O€30MaCHOCTH MpPU OOpalleHHH C BEMIeCTBAMH M J1a00paTOPHBIM
0o0opy0BaHUEM, MPEACTABISATh PE3yJIbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCU ypaBHEHHM
COOTBETCTBYIOIINX PEeaKIUi 1 (HOPMYyITUPOBATH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTHUECKHU aHAIU3UPOBATH XUMUYECKYI0 HH(DOPMALIKIO, TOTYYaeMyto
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBOM nHGopMmaiuu, HTEpHET U APYyTUX);

c(OpPMHUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUIa YKOJOTHYSCKH IeIeCO00pa3HOro MOBEACHHS B
OBITY M TPYIOBOM AEATEIBHOCTH B LIETSAX COXPAaHEHHUS CBOETO 3[0POBBbS U OKPYXKAIOIIEH MPUPOIHOU
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MbBl OMNPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca mokasatens [IJIK, moscHATP Ha mpumepax crnocoObl yMEHBUICHHS U
MPEIOTBPAILECHHUS UX BPEJIHOT0 BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

i1 00yYaroMKXCs C OrpaHMYCHHBIME BO3MOKHOCTSIMH 3/10POBBS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BENICCTB U XMMHUCCKHUX SIBIICHHIA,

JUISL CJIETIBIX U CAOOBUIAIIMX O0YUYAIOUINXCS: YMEHHE UCTIOIh30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY
o6o3Hauenwuii JI. bpaiins 11t 3auc XUMHYECKUX (GOpMyII.

11 KJIACC

ITpenmeTHble pe3yabTaThl OCBOEHHS Kypca «O0Imas 1 HeopraHndeckas XMMUs» OTPaKaroT:

C(OPMHUPOBAHHOCTh TMPEACTABICHUNA: O XMMHUYECKOH COCTABISIOLIEH eCTeCTBEHHO-HAYyYHOH
KapTUHBI MHUPA, POJIM XUMUU B IO3HAHUU SIBJIEHUM IPUPOJIbI, B (POPMUPOBAHUN MBILIUICHUS U KYJIbTYPBI
JMYHOCTH, €€ (DYHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JUIs pelleHUs MpaKTHUECKUX 3anad H
HKOJIOTUYECKHA 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37J0POBBIO U TIPUPOIHOM Cpe/Ie;

BIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIIUE IOHATHSA
(XMMHYECKHUil DIEMEHT, aTOM, M30TOII, S-, P-, d- AEKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJIEHTHOCTH, 3JEKTPOOTPUIATEIHLHOCTh, CTENCHb OKUCIICHUS, XMMUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYecKas, BOJOPOJHAs), KPUCTAJUIMYECKAs PEIETKA, TUIBI XUMHUYECKUX
peakuuii, pacTBOp, AJIEKTPOJIUTBI, HEDJIEKTPOJIMUTHI, IEKTPOJIUTUYECKAsT IUCCOLUALMSA, OKUCIUTEID,
BOCCTaHOBUTEb, CKOPOCTh XMMHUECKON peaKIMH, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpUs
ANEKTPOJINTUYECKON TUCCOLMannu, nepuoanueckuii 3akod . . Menneneesa, 3akOH COXpaHEHUSI MacChl
BELIECTB, 3aKOH COXPAHEHHUS M IPEBPALLEHUS SHEPIrUU MPU XUMHUYECKUX PEAKLMSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAII1E€ B OCHOBE MIOHUMAaHUsI IPUYUHHOCTH
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U CUCTEMHOCTH XUMUYECKUX SIBJICHHM, (PaKTOJOTUYECKUE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIyYeHUU U
0€30I1aCHOM HCIIOJIb30BAHUM BAKHEMIIMX HEOPraHMYECKMX BEIIECTB B OBITY M TNPAKTHYECKOM
JeSITEIIbHOCTH YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBISATH XapaKTepHbIE MPU3HAKU TMOHATUH, yCTaHABIMBATh HX
B3aMMOCBS3b, UCII0JI30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONUCAHUM HEOPraHMYECKHUX BEIIECTB U UX
IIPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJB30BaTh XMMHUYECKYI0 CHMBOJIUKY [JIsl COCTaBieHHs (opMyll
BELIECTB U YpaBHEHUM XUMUUYECKUX peakiuil, cuctemarnyeckyto HomeHki1atypy (IUPAC) u TpuBnanbHble
Ha3BaHMs OTIEJIbHBIX HEOPraHWYECKHX BeLIeCTB (YrapHbIil ra3, yIJeKUCHbIM Ta3, aMMHakK, TaméHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAs COJIA, TUPUT U JAPYTHUE);

C(OPMHPOBAHHOCTh YMEHHH ONPEACNATh BAJICHTHOCTh M CTETECHb OKHUCJICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XHUMHUYECKON CBA3M (KOBaJIeHTHas, HMOHHa,
MeTaJuIn4YecKasi, BOJOPO/IHAs) B COCIUHEHUAX, TUIl KPUCTAIIIMUECKON PEIIETKH KOHKPETHOTO BEIEeCTBa
(aToMHasi, MoOJIEKyJspHasi, HWOHHAas, MeETaJJIM4ecKas), XapaKTep Cpeapl B BOJHBIX pacTBOpax
HEOPraHU4YECKUX COeTMHEHUM;

c(OPMHPOBAHHOCTh YMEHUH YyCTaHABIUBATh NMPHUHAICKHOCTh HEOPraHMYECKUX BEIIECTB MO HX
COCTaBY K OIpeAeIEHHOMY KJIacCy/TpyIine COeIMHEHUN (IIPOCThIe BEIECTBA — METAJUIbl U HEMETaJUIbL,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHBIE THAPOKCHIBI, COIH);

c(OpPMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICT Tiepuoandeckoro 3akona J[. M. Menneneesa u
JEMOHCTPUPOBAThH €T0 CUCTEMATU3UPYIOLLYI0, 00bICHUTEIBHYIO U IPOrHOCTHUECKYIO (DYHKINY;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHUE AaTOMOB XUMHUYECKUX
sanemeHToB 1—4 mepuonoB Ilepmoamueckoit cucrembl xumuyeckux snemeHtoB . M. Menneneena,
UCIIONIB3Ys TOHATHUS «S-, P-, O-2JIEKTPOHHBIE OpPOHMTANIN», «IHEPreTHYCCKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COEIMHEHUH 110 IEPUOJaM U Ipynnam
[lepnonnueckoii cuctemMbl XUMHUYECKHX 1eMeHTOB [1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA
HEOpPraHMYECKUX BELIECTB Pa3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHME I'€HETHUUECKON CBS3H
MEX/1y HEOpraHMUeCKUMH BEIIeCTBAMU C TOMOIIbI0 YPABHEHUI COOTBETCTBYIOLINX XUMUUYECKUX PEAKIIN;

c(hOpPMUPOBAHHOCTh YMEHHSI KIACCUDUIIUPOBATH XUMHUECKHUE PEAKIIMH TI0 Pa3IUYHbIM MMPU3HAKAM
(4ucily W COCTaBy pEarupyromux BeUIeCTB, TEIIOBOMY 3((deKTy peakuuu, M3MEHEHHUIO CTereHei
OKHCJICHHUS AJIEMEHTOB, 00OpPaTUMOCTH PEAKIIMH, YUYACTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTAaBIATh YpPaBHEHMS PEAKUUH pa3IUYHBIX THUIIOB, TOJHbBIE H
COKpaIlEHHBIE YPAaBHEHMSI PEAKI HOHHOTO 0OMEHA, YUUTHIBAsl YCIOBHUS, IPU KOTOPBIX 3TU pEaKLUU Uy T
710 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOAUTH pEAKLMH, MOATBEP)KIAIOIINE KAYEeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPTaHUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLINE B BOAHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH PaCKPBIBATh CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;

C(OPMHPOBAHHOCTh YMEHHUIl OOBACHATH 3aBUCUMOCTb CKOPOCTH XHUMMUYECKOM peakiuu OT
pa3MYHBIX (AKTOPOB; XapaKTep CMEIIEHHS XMMHUYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozneicTBus (npunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMHUYECKHE IIPOLECCHI, JIeKallue B OCHOBE
MIPOMBIIIJICHHOTO MOJTyYeHHs CEpHOU KUCIIOTHI, aMMHUAKa, a TAaKKe C(OPMHUPOBAHHOCTH MPEICTABICHUH 00
OOLIMX HAYYHBIX MPUHIUIIAX U IKOJIOTUYECKUX MPpoOIeMax XUMHUECKOTO POU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOJANUTH BBIYMCICHHS C UCTIONIBb30BAHUEM MOHATHUS «MACCOBast OIS
BELIECTBA B pacTBOPE», 00BEMHBIX OTHOLIEHHUH Ta30B MIPU XUMUYECKUX PEAKIUIX, MacChl BELIECTBA WU
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00BbEMa razoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WJIM 00BEMY OJHOTO M3 yYaCTBYIOIIMX B
peakIyu BEUIeCTB, TEIJIOBOTO 3(PQeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacCChl BEUIECTB,
MIPEBPAIICHUS ¥ COXPAHCHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOAATh IMpaBWiIa IOJIb30BAHMS XUMHUYECKOM TMOCYIOM W
nabopaTopHbIM 000pY/JOBaHHMEM, a TaKXKe MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMHUUICCKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBINOJHATH XUMHUECKHUH SKCIIEPUMEHT (Pa3iokKeHHE
MEPOKCH/Ia BOJAOPOA B IPUCYTCTBUU KAaTaIM3aTOPa, OTNPEACIICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBIO
YHUBEPCAIBHOTO HMHIWKATOpa, BIMSHHE pPa3IMYHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOW peakKIUH,
peakiuyu HOHHOTO 0OMEeHa, KaueCTBEHHBIC peaKINK Ha Cylb(]at-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHHS, PEIICHNE YKCIIEPUMECHTAIBHBIX 337124 10 TeMaM «MeTaiuisy 1 «HeMeTramis») B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKH O€30MaCHOCTH TP OOpaIlleHUH ¢ BEIIECTBAMHU U JIa0OpaTOPHBIM 000PYI0BaHHUEM,
MIPEJICTABIATh PE3YJIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3aITUCH YPAaBHEHUH COOTBETCTBYIOLINX
peaximii 1 GOpMyIHPOBAThH BHIBOIBI HA OCHOBE ITHUX PE3yJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKHU aHATU3UPOBATH XUMUYECKYIO HH(DOPMAILIHIO, TOTYYaeMyto
13 Pa3HbIX UCTOYHHUKOB (CPEICTBa MACCOBOM KOMMYHHUKAIWH, IHTEpHET U IPYTUX);

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUjla SKOJOTHYECKHU IIEIeCO00pa3HOr0 MOBEICHHS B
OBITY U TPYIOBOH AEATEIBHOCTH B LIEJISIX COXPAHEHMs CBOETO 3/10pPOBbSl U OKPYXAIoIIEH MpUpPOAHOM
Cpelbl, 0OCO3HABATh OMACHOCTh BO3JCHCTBUS HA YKUBBIC OPTaHU3MBI ONPEAEIEHHBIX BEIIECTB, MOHMUMAS
cmbica nokaszarens [1JIK, nosgcHaTh Ha npuMepax crnocoObl yMEHbIIEHUS U TPEIOTBPAILICHHS UX BPEAHOTO
BO3/JICHCTBUS HA OPTaHU3M YEIIOBEKA;

IUIsE 00YYarOMIUXCS C OTPAaHMYEHHBIME BO3MOKHOCTSIMHU 370POBbS: YMEHHUE NMPUMEHSATH 3HAHUSA 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHHUS BEUIECTB U XUMHUECKUX SIBJICHMUIA;

JUISL CJIETIBIX U CNA0O0BUISAIIMX O0YUYAIONINXCS: YMEHHE UCTIONh30BaTh PEbe(YHO-TOUEUHYIO CUCTEMY
o6o3HaueHwmii JI. bpaiins 1ist 3armMc XUMHYECKUX (GOPMYII.
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10 KJIACC
Nt/ HanmenoBanmue pasaesos u | KomiecTBo yacos JuekTponHbIe (LH(pPOBbHIE) Mony.as padoueii Illporpammsl
o II/1I o
TEM MPOrpamMMbl Bcero oOpa3oBaTesIbHbIE pecypchl BocnuTanus " HIkoabHbIA ypok"
Pa3zpnen 1. TeopeTrnyeckue 0CHOBBI OPraHMYeCKON XUMUM

[IpenmeT oprannueckomn

Tpenaxep "O0naxo 3HaHUHA". XUMUSL.

Jlenb 3HaHU
Jenb okoHyanusa Bropoit MupoBoit
BOMHBI

xumuHn. Teopust CTpoeHUs
11 PH €TP . 3 10 KHE,‘,CC’ " Jlens conuuapHocTH B 60prde ¢
OpPraHUYECKUX COCTMHEHUIM 00O "dusukon J1ad TepPOPH3MOM
A. M. Bytneposa https://oblakoz.ru/ MesKTyHapOTHBIi JCHD
pacrnpoCcTpaHeHHsI TPaMOTHOCTH
Htoro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
51 IIpenensHbIE yIIIEBOAOPOABI 5 Tpenaxep "O0nako 3HaHuil". Xumus. | JleHb 3a1UThI ) KUBOTHBIX
' — aJIKaHbl 10 knacc, Jlenn yunTens
00O "®uzukox Jlad" MexnyHapoaHbIN 1€Hb HIKOJIBHBIX
Henpenenbaeie _
29 6 https://oblakoz.ru/ OnOIMOTEK
. YTJIEBOJAOPO/IBI: AJTKEHBI, JleHb HAPOHOTO CIHHCTRA
ApomaTtuyeckue Henb ['ocynapctBeHHOTO TepOa
2.3 YIIIEBOLOPOI 2 Poccuiickoit @enepanuu
Jlenb HEM3BECTHOI'O CoIaTa
Mex1yHapOaHbIN JEHb HHBAIUIOB
IIpupoaHbIE HCTOUHUKH Henb 100poBornbia (BonoHTEpa) B
24 YTJIEBOJAOPOJOB U UX 3 Poccru

nepepadboTka

Henb ['epoeB OteuecTBa
Henb Koncrtutyunn Poccuiickoit

®enepannu



https://oblakoz.ru/
https://oblakoz.ru/

20

Wroro mo paszneny 13

Pa3zpnen 3. Kuciopoacoaep:xanue oprannyecKkue coeJuHEeHUs

=n

3.1 Cnuprel. DeHon 3 Tpenaxep "O6nako 3nanuit". Xumus. | [lens ocBoboxaenust KpacHoit apmueit

10 xnacc, KPYMHENIIETo «JIarepsi CMEpTH»

Anpaeruasl. Kap6oHOBBIE
7 00O "®wuzukox Jlad" AymBuni-bupkenay (OcBeHnMma) -

3.2
KUCIOTHL. ClIoKHBIE 2(PUPBI

https://oblakoz.ru/ JleHb maMsTH KepTB X0JIO0KOCTa
Henb poccuiickoit Hayku, 300-neTue
CO BpeMeHU OCHOBaHMs Poccuiickoi
Axanemun Hayk (1724)
190 et co AHS POKACHUS PYCCKOTO
yuéHoro Imutpus MBanoBrnua
Menneneesa (1834-1907)
JleHb maMsaTH O poccHUsIHAX,
VCIIOJTHSIBLINX CITY»EOHBIH 10T 32
3 npexaenamu Oteuectsa, 35 I€T CO qHSA
BBIBOJ/IA COBETCKUX BOWCK U3
Pecny6nuku Adranuctan (1989)
Jenb 3amutHrKa OTedyecTBa
MexayHapOoIHbIN >KEHCKUM JIEHD
90 5teT co THS pOKIAEHUS COBETCKOTO
nérunka-kocMoHasTa IOpus [Narapuna
(1934-1968)

10 et co JIHsa BocCOeTMHEHUS

3.3 YrneBoasl

Kpsima ¢ Poccueit

Hroro no pazueny 13

Pasnen 4. Azorcoaepskanue opraHu4ecKue coeJMHHeHH

€HaXe JIaKo 3HaHuK". XUMus. CEMUPHBIN IEHD 300POBbS
T "O6 "X B
AMUHBL. AMHHOKHCIOTHI 10 kiacc, JleHb maMsATH O TE€HOLIM/IE COBETCKOTO
4.1 3 000 "®u3ukoH JIad" HapoJia HallUCTaMH U UX TIOCOOHUKAMH
beakn . o N
https://oblakoz.ru/ B roasl Bemnkoit OteyecTBEHHOI
BOMHBI



https://oblakoz.ru/
https://oblakoz.ru/
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BcemupHhblii nens 3emian
IIpasnuuk Becnsl u Tpyna
Jenn [Tobennr

Uroro no pazneny 3
Pa3zpnes S. BoicokOMOJIEKY IsIpHbIE COeIHHECHUS
Tpenaxep "O6nako 3nanuil". Xumust. | MexayHapoIHbBIH IEHb My3eeB
nactvaces. Kavavki 10 knacc, JleHb TeTCKHX OOIIECCTBEHHBIX
5.1 P AV 2 00O "®usukon JIad" opranu3anuii Poccun
Bonokka https://oblakoz.ru/ JleHb CIIaBIHCKOW MTUCHMEHHOCTH U
KYJbTYpPbI
Uroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://oblakoz.ru/

11 KUIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
MPOrpaMMbI

KoanuyecTBo yacoB

Bcero

22

DyekTpoHHbIE (IU(POBBIE)
o0pa3oBaTe/IbHbIE PeCypChl

Mopyasb padoueii Ilporpammbl
Bocnutanus "lxoabHblil ypok"

Paznea 1. Teopernueckne 0CHOBbI XUMHH

Crpoenue atomoB. [lepnoanueckuit
3akoH U [lepuonnueckas cucrema

Tpenaxep "O06xako 3HaHUHA". XUMHUSL.
10 knacc,

Jenn 3HaHu
Jenb okoHuyanusi Bropoii MUpoOBOii BOMHBI

11 XHMHYeCKHX 3ementos J1. U, 3 00O "®wuszukon Jladc" Jlens conupapHocTH B 00pnoE ¢
Memneneesa https://oblakoz.ru/ TEPPOPU3IMOM
Mex1yHapOoaHbIN AEHb PACIPOCTPAaHEHHUS
12 Crpoenue BemniectBa. MHOrooOpasue 4 IPaMOTHOCTH
BEILIECTB JleHb 3aIIUTHI JKUBOTHBIX
JleHp yuurens
Mex1yHapOaHbIN AEHb IKOJIbHBIX
OoubmmoTex
JleHb HapOJTHOTO €IMHCTBA
1.3 XUMHUYECKUE peaKkuu 6 Henp matepu B Poccnn
Hens ['ocyaapcTBeHHOTO repba
Poccuiickoit denepanuu
JleHb HEM3BECTHOTO coJjlaTa
Mex1yHapOaHbIN JE€Hb HHBAJIUI0B
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xumust
2.1 Mertanis Tpenaxep "O6mnaxo 3nanuit". Xumus. | Jlenp 1oopoBosbiia (BojgoHTepa) B Poccun
29 HeMmeTaisl 10 xnacc, Hens I'epoeB OteuecTBa
00O "®dwuzukon Jlad" Henb Koncturyuun Poccutickoit
https://oblakoz.ru/ denepanuu
’3 CBSI3b HEOPraHMYECKUX 1 ) Jlenb ocBoOOoxkaeHUsT KpacHoit apmueit

OpTraHN4YCCKUX BCIICCTB

KpYIHEHIIETo «J1arepsi CMeEpTH» AyIIBUII-
bupkenay (OcBeniuma) - /leHp naMsTu
#KepTB X0JIOKOCTa



https://oblakoz.ru/
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Henb poccuiickoi Hayku, 300-1eTue co
BpeMeHHU OCHOBaHUs Poccuiickoit
Axanemuu Hayk (1724)

190 et co nHA POKACHUS PYCCKOTO
yuéHoro JImutpus UBanoBuua
Menneneesa (1834-1907)

JleHb maMsaTH 0 pOCCHUSIHAX, UCTIOHSBIINUX
CITy»KeOHBII JTOJT 3a mpeaeaMu
OrteuecTBa, 35 J1€T CO JHA BRIBOJIA
COBETCKHMX BOWCK 3 PecnyOnmku
Adranucran (1989)

Jenb 3amutHuka OTedecTBa
Mex1yHapOoHbIN KEHCKUHN J€Hb

90 neT co aHS POKIEHUSI COBETCKOTO
nérunka-kocMoHaBTa Opus ["arapuna
(1934-1968)

10 net co [us Boccoenunenus: Kpeima ¢

Poccueii

Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
IIpaznuuk Becusl u Tpyna
" . Hensb I1o6e bl
Tpenaxep "O0nako 3HaHUK". XUMHUS. M .
€XIYHapOJHbIN J€Hb MYy3€EB
10 knacc,
3.1 XuMHS U )KU3Hb 4 JleHb TeTCKUX OOIIECCTBEHHBIX
000 "Qusukon JIab" opranuzanui Poccun
https://oblakoz.ru/ o
JleHb CaBSHCKOW MUCHhbMEHHOCTH U
KYJBTYpbI
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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24

MPOBEPSEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MpOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTeILHON MPOrpamMMBbl CpeiHero 001ero 00pa3zoBaHus

1

TeopeTnueckrie OCHOBBI OPraHNYECKON XUMHUH

1.1

ChopMHUpPOBAaHHOCTh  TPEACTABICHUH O XUMHYECKOM  COCTABIISIFOIICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XMMHH B TIO3HAHWH SIBIICHUU
OpUpolibl, B (OPMUPOBAHHWM MBIIUIEHUS M KYJIbTYypbl JIMYHOCTH, €&
(YyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM NJIsi PelIeHUs] MPaKTHYECKUX
3a/1a4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U

IIPUPOJIHOM cperie

1.2

Brmanmenne  cucreMod — XMMHYECKHMX ~ 3HAHWH, KOTOpas  BKIIFOYACT:
OCHOBOITOJIararoIue TTOHSATUS (Monexyna, BAJICHTHOCTD,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XMUMHYECKasi CBs3b, MOJb,
MOJISIpHasl Macca, MOJISIPHBIA 00BEM, YIIepOAHBIN CKeNeT, QyHKIMOHAIbHAS
rpyImna, pajukan, HU30MepHus, U30MEpbl, TOMOJIOTHYECKUNU Psiji, TOMOJIOTH,
YIJIEBOJOPOIbI, KUCIOPOJ- U a30TCOJIEPKAIINE COCTUHEHUS, OMOJIOrMYEeCKU
aKTUBHBbIC BeliecTBa (YIJ€BOJABI, KHUPbI, OEJIKH), MOHOMEp, HOJUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSUHEHHS); TEOPUU U 3aKOHBI
(TeopHsi XUMHUYECKOI0 CTPOEHMsI opraHuueckux Bemiects A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHUH, (AKTOJIOTHUSCKHUE CBEICHUS
0 CBOMCTBAX, COCTaBE, MOJYyUYECHUU U 0€30IMaCHOM HCITOJIb30BAHNUN BaYKHEHTITHX
HEOPTraHWYECKNX ¢ OPraHWYECKUX BEIIECTB B OBITY M TPAKTHYCCKOM

JACATCIIPHOCTH YCJIIOBCKA

1.3

CdopmupoBaHHOCTh YMEHUH BBISABIATH XapaKTepHbIE NPU3HAKH TOHATHUH,
YCTaHABIIMBAaTh MX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLINE MOHSATHUS

IIpH OIMMCAHUHU COCTaBa, CTPOCHUA U npeBpameHHﬁ OpraHU4YCCKUX COG,I[I/IHGHI/Iﬁ

1.4

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIB30BATH XUMHUYECKYIO CHMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIiEHHOMN)
(¢opMyn OpraHMYeCKUX BELIECTB U YpPaBHEHMH XMMUYECKHMX peakuuil,
U3rOTaBJIMBATh MOJIENIM MOJIEKYJ OPTaHMYECKUX BELIECTB JUIsl MIUTIOCTPALUU

X XUMHUYCCKOI'0O U IMMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMHupoBaHHOCTh YMEHHM YCTaHABIMBATH MPUHAIIC)KHOCTh H3yUEHHBIX
OpPraHMYECKUX BEIIECTB 10 X COCTaBY U CTPOEHMIO K ONPEAEIEHHOMY Kiaccy

(rpynne) coeauHeHU#M (yrJIeBOJOPOAbL, KHUCIOPOA U  a30TCOJEpKallue
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COCOAMHCHUSA, BBICOKOMOJICKYJIAPHBIC CO€)II/IH€HI/I${), JaBaTb UM Ha3BaHUA 110

cucreMatnueckoir HomeHkiarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCT YMEHHsSI OIPEACNSITh BHJBI XUMHUYECKOW CBSI3U B

OpPraHUYECKHUX COSIUHEHUSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTh YMEHHUS MPHUMEHSTH: TOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A.M. byTinepoBa ans 0ObSICHEHHS 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXpPAHEHHs] MaccChl

BCIICCTB

Yraesomopoabl. Kucinopoaconaepkamme U a30TCOASp)KAIUE OPraHUYECKHE

COCOMHCHUSA. BBICOKOMOJ'ICKyJI}IpHBIe COCAUMHCHUA

2.1

CdopmupoBaHHOCTHh YMEHUN MPUBOAUTH TPUBUAIBHBIC Ha3BAaHUS OTAEIBHBIX
OpraHWYECKHX BEIIECTB (ITWICH, NPONWICH, AaleTUIECH, ATHJICHIJIUKOIb,
rmnepud, (enon, ¢GopMaabAeTua, aneTanblAeTu], MypaBbHUHAs KHUCIIOTA,
YKCYCHasl KHUCJIOTA, OJIEMHOBAs KHCJIOTA, CTEAPUHOBAS KHCIIOTA, TJIFOKO3a,

bpyKTO3a, Kpaxmall, HeJITH0I03a, TIUIHH)

2.2

ChopMUpOBaHHOCTH ~ YMCHHMU  XapaKTepuU30BaThb  COCTaB, CTPOCHUE,
(1)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHUC CBOfICTBa THUITNYHBIX HpeHCTaBHTeHeﬁ pa3JII/I‘IHBIX
KJIaCCOB OPraHWYECKHX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIUIICH, allCTUJICH,
Oyramuen-1,3, MeTwioyTaaueH-1,3, OeH3o1II, METAHOII, STaHOJI,
OTUJIICHIJINKOJIb, FHI/IHepI/IH, CbeHOJ'I, aleTajabACrula, MypaBI)I/IHaﬂ nu YKCYCHaSI

KHCJIOTHI, TJIFOKO34a, KpaxMajl, HCJIII0JI03a, aMUHOYKCYyCHAasd KI/ICJ'IOTa)

2.3

ChopMUpoBaHHOCTh YMEHHUS WILTIOCTPUPOBATH MEHETHUECKYIO CBSA3b MEXKIY
TUMAYHBIMU MPEACTABUTEISAMHA PA3JIUYHBIX KJIACCOB OPraHUYECKHX BEIECTB

YpPpaBHCHUAMU COOTBCTCTBYIOIIUX XWMHYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM

CTPYKTYPHBIX (hOpMyII

24

ChopMupoBaHHOCTh YMEHHSI XapaKTepU30BaTh NCTOYHUKH YTIIEBOAOPOIHOTO
CeIpbst (He(dTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HMX TEPEepadOTKU H

MPaKTHYECKOe MPUMEHEHHUE MPOTYKTOB MepepadoTKH

XUMHUA U KU3HBL. PacuéTrl

3.1

ChopMHUpPOBAaHHOCTh YMEHHM BIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAay4YHOTO TMO3HAHMS, WCIOJNB3YEMbIX B XUMHUU NpPU HU3YUYCHUU
BEIIECTB U XMMHUYECKHUX SIBJICHHUM (HaONtoeHre, U3MEpPEeHHe, YKCIIEPUMEHT,
MOJIETUPOBAHUE), HCIMONb30BaTh CHCTEMHBIE XHUMUYECKHUE 3HAHHUSA IS
NPUHATUSL PEUIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C

BCIIECTBAMU U UX IIPUMCHCHUCM

3.2

C(I)OpMI/IpOBaHHOCTB YMCHI/II>'I COGJ’IIO,Z[aTL IpaBuJjia MOJb30BAHUA XUMHYECKOM

HOCYI[OfI )51 Ha60paT0pHHM O60pyIIOBaHI/IeM, a TAaKXXC IIpaBUJia O6paH_ICHI/IH C
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BCIIECTBaAMH B COOTBETCTBHUU C HHCTPYKIUAMHA 110 BBIITOJTHEHHUTIO

J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

ChopMHUpPOBAaHHOCTP YMEHHH IUIAHUPOBATH U BBIMOJIHATH XUMHUUYECKHI
9KCIIEPUMEHT (MIPEeBpalCHUs] OPraHUYECKUX BEIIECTB MpPHU HArpeBaHUU,
MOJIyYEHUE HTWICHA M H3YyYEHHE €ro CBOMCTB, KaYECTBEHHbBIE DPEaKLUU
OpraHMYECKHUX BEIIECTB, JCHATypalus OENKOB NpHU HATrPEBAHHH, ILIBETHHIC
peakuuu OENKOB) B COOTBETCTBHH C MPaBHWJIAMU TEXHHUKH 0€30MaCHOCTH MPHU
oOpallleHuu ¢ BEIIECTBAaMH U JIaDOPaTOPHBIM 00OPYIOBAHUEM; MPEACTABISATh
pe3ynbTaThl XMMHUYECKOTO OJKCIEpHMEHTa B (Qopme 3amucu ypaBHEHUUN
COOTBETCTBYIOIIUX peakiuii u (OPMYyJIHUPOBATH BBIBOJLI HAa OCHOBE ATHX

pe3yabTaToOB

3.4

ChopMupoOBaHHOCTH YMEHHMH MPOBOIUTH BBIYHCICHHUS 10 XUMHUYECKUM
ypaBHEHHSAM (Macchl, 00OBEMa, KOJMYECTBA MCXOJHOTO BELIECTBA MU
NPOAYKTa PEakUWu MO W3BECTHBIM Macce, 00bEMY, KOJHMUYECTBY OJHOTO W3

UCXOJHBIX BEIIECTB WJIN MPOAYKTOB PEAKIIH)

3.5

ChopMUpOBaHHOCTE YMEHHMH KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHGOpMALIMIO, MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHKOB (CpeicTBa MaccOBOM

uHpopMmanuu, cetb UHTepHeT u npyrue)

3.6

ChopMHUpOBAaHHOCTP ~ YMEHHMHM  COONIOAaTh  TpaBWIa  AKOJOTHYECKH
11e71eco00pa3HOro MOBEJACHUS B OBITY M TPYIOBOW JAESITEIBHOCTH B LEJAX
COXpaHEHHMs CBOETO 370POBbS U OKPY KAIOIIeH MPUPOAHON Cpe/Ibl, 0CO3HABATH
OIMACHOCTh BO3/ICMCTBUS Ha KHUBbIE OPraHU3MBbI OIIPEIETIEHHBIX OPraHUUYEeCKUX
BEIIECTB, MMOHWUMAas cMbica mokaszarens [IJIK (mpenensHO momycTrMoi
KOHIICHTpAIlMU), TMOSCHATh HA TpHUMEpax CIOcOObl yMEHBIIECHUS U

IpeaoTBpaliCeHHUd UX BPpEAHOT'O BO3JCHUCTBUSA Ha OpraHu3Mm 4C€JIOBCKa

11 KJIACC

Kon
MpoBePsSieMOTro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbI CpeIHero oo1ero 00pa3oBaHus

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Brnagenne  cuctemoil  XMMHMYECKHMX ~ 3HAaHMM,  KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraIONINe TMOHATUS (XUMHUECKUN DIEMEHT, aToM, JJIEKTPOHHAs
obomoyka aToma, S-, p-, 0-3JEKTPOHHBIC OpOWTAIM aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULATENBHOCTD, CTENEHb OKHUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIpHAS. Macca, MOJIIPHBIN 00BEM, KpUCTAJUTMYECKAsT PEIIETKA,

THUIIBI XHMMHYCCKHX peaKuHﬁ (OKI/ICHI/ITC.HBHO-BOCCTaHOBI/ITeJIbHBIG, 9K30- H




27

SHJIOTEPMHUYECKUE, PEAaKIMM HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHI,
HEDJICKTPOJIUTHI, ANEKTPOJIUTHYECKAs JCCOIMAIINS, OKHUCITUTET,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEaKLU, XMMUYECKOE PaBHOBECHE);
TEOPHH U 3aKOHBI (TEOPHUs ANIEKTPOIUTUYECKON auccounanuu, [lepuonnyeckuit
3akoH J[.MI. MeHnneneeBa, 3aKOH COXpaHEHHS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHHA SI3bIK XMMHUH, (AKTOJIOTUUECKHE CBEIEHHMsS O CBOMCTBAX,
COCTaBe, TMOJy4YeHHMM M  O€30MacCHOM  HCHOJb30BAaHMM  BaKHEHIINX

HCOPraHN4YCCKNX BCIICCTB B 6BITy 151 HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBISIBJISITH XapaKTCPHBIC IMPpU3HAKA u
B3aMMOCBA3b H3YUYCHHBIX HOHSITPII>'I, NPUMCHATE COOTBCTCTBYIOIIUC IMOHATHA
Inpu OIKCAHUHU CTPOCHHUA U CBOMCTB HCOPraHNMYCCKUX BCHICCTB U UX
HpeBpameHHﬁ; BBISBIISITH B3aHMOCBSI3b XMMHUCCKUX 3HAHUN C MOHATHSIMU H

MNpeACTAaBJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMETOB

1.3

BHaHeHI/IG OCHOBHBIMH MCTOAAMH HAYYHOI'O ITO3HAHUA BCIICCTB U XUMUYCCKUX

SIBJICHUH (HaOJI0IeHNEe, U3MEPEHHE, YKCTIEPUMEHT, MOJICIIUPOBAHNUE)

14

CdhopmupoBaHHOCTH YMEHHI ONPEAEISATh BAICHTHOCTh U CTENIEHb OKUCIICHHS
XUMHYECKUX JJEMEHTOB B COCIMHEHUAX pA3JIMYHOTO COCTaBa, BH/I
XUMUYECKON CBsI3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOIHAsI) B
COCIMHEHUSX, THUIl KPUCTALIMYECKONM PpEIIETKA KOHKPETHOTO BEHIECTBA

(aToMHas1, MOJIEKYJIIpHAsi, HIOHHAs!, METAJUITUYECKasi)

1.5

ChopmupoBaHHOCT, YMEHHH OIpEAeNsiTh XapakTep Cpelbl B BOJHBIX

pacTBOpax HCOPraHU4CCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmupoBaHHOCT, YMEHHUS KIACCU(UUIUPOBATH XUMUYECKUE PEAKIHUU IO
Pa3TUYHBIM MTPU3HAKAM (YUCIIY U COCTABY PEarupyrouuX BEIIeCTB, TEINIOBOMY
3¢dexkTy peakuud, W3MEHEHHIO CTETNEeHEeW  OKHCIEHUS  SJIEMEHTOB,

00paTUMOCTH peaKlUU, YYaCTHIO KaTallu3aTopa)

1.7

ChopmupoBaHHOCTE YMEHHUH COCTABISITH YpPaBHEHHUS pEaKUUN Ppa3IudHbIX
TUTIOB, TIOJHBIE U COKpAIICHHBIE YpaBHEHUS peEakUuidi HOHHOTO OOMEHa,

YUUTBIBAsA yCJIOBUA, ITPU KOTOPBIX 3TH PCAaKIUU UAYT JO KOHIIA

1.8

CchopMupOBaHHOCTh yYMEHUH MPOBOAMUTH PEAKUUH, MOJTBEPIKIAIOIINE
Ka4eCTBEHHBIM COCTaB PA3JIMYHBIX HEOPTaHMUYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPTraHNMYCCKHX BCUICCTB

1.9

ChopMupoBaHHOCTH ~YMEHHH  pacKpblBaTh CYUIHOCTb  OKHUCJIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAaKUUN IOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOIO

OanaHca 3TUX peaKIui

1.10

ChopmupoBaHHOCTH YMEHHUH OOBSICHSATH 3aBUCUMOCTH CKOPOCTH XUMUYICCKOM

PEaKIu OT PA3INYHBIX (PaKTOPOB
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111

CdopMUpOBaHHOCTh YMEHHUI OOBSACHSITH XapaKTep CMEMICHUS XUMUYECKOTO
paBHOBECHS] B 3aBHCHMOCTHM OT BHEIIHEro Bo3jaeicTBus (mpunuun Jle

[Tatense)

06111215{ 1 HCOPraHUYICCKasA XUMUA

2.1

CdopMUpoBaHHOCTH YMEHHM pacKpbiBaTh cMbIch llepuomnyueckoro 3akoHa
JA.WN. MengeneeBa UM JAEMOHCTPUPOBATh €ro  CHUCTEMATU3UPYIOIIYIO,

OOBSCHUTEIBHYIO B IPOTHOCTUYECKYIO (PYHKITH

2.2

ChopMupoOBaHHOCTh YMEHHUH XapaKTepu30BaTh AIIEKTPOHHOE CTPOEHHE
aTOMOB XHMHYECKHMX 3JIeMEHTOB 1—4 mepuonoB llepuoamyeckoil cucrtemsl
xumudeckux anementoB .M. MenneneeBa, UCHONb3ys MOHSATUS «S-, P-, d-
JIEKTPOHHBIE ~ OpPOUTANN»,  «IHEPreTUUECKUE  YPOBHM»,  OOBACHATH
3aKOHOMEPHOCTH H3MEHEHHS CBOMICTB XMMMUYECKHX DJJIEMEHTOB M HX
COEIMHEHUN 10 nepuoaam u rpymnmnaM [lepuoanueckoil CUCTEMbI XUMHUYECKUX

anemenToB .. Menaeneera

2.3

2.4

ChopmupoBaHHOCT, yMEHHH  XapakTepu3oBaTh (OMHCHIBATH)  OOIIME
XMMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JMYHBIX KIIACCOB,
MOJITBEPKIATh CYILIECTBOBaHUE TeHETUYECKOM CBSI3U MEXITY
HEOPraHMYECKHMH BEIECTBAMHU C IOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIIUX

XUMHYECKUX PEaKIUi

CdhopmMupoBaHHOCTH YMEHHH YCTaHABJIMBATh IPUHA]JIEKHOCTD
HEOpPraHMYECKHUX BEIECTB [0 UX COCTaBY K ONpeAesIEHHOMY Kiaccy (Tpyme)
COEIMHEHUI (MpOCThle BEIIECTBA — METaUIbl M HEMETAJUIbl, OKCHJBbI,

OCHOBaHUS, KUCJIOTHI, aM(pOTEepHbIE TUAPOKCHIBI, COJIN)

2.5

CdpopMUpOBaHHOCTh YMEHHI HCIIONIH30BaTh XUMHUYECKYIO CHMBOJUKY IS
cocTaBieHus (GopMya BELIECTB W YpaBHEHHM XHMHUYECKUX pPEaKIHil,
cucreMatnueckytro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJENbHBIX HEOPraHMYECKHX BEIIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3,

aMMUaKkK, raméHas HU3BCCTH, HeraméHas HU3BCCTb, IMUTHEBAd COAa, IMHPHUT U

Apyrue)

2.6

ChopmupoBaHHOCT, yMEHHM  XapakTepu3oBaTh  (OMHMCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CyIlIECTBOBaHUE TE€HETUYECKOMN CBSI3U MEXKIY
HEOPraHMYECKUMHU BEILECTBAMHU C MOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX

XUMHUYECKUX PEAKIUI

2.7

CchopMupoBaHHOCTh yMEHUH IJIAHUPOBATh W BBIIOJIHATH XUMHYECKHUN
OKCIIEPUMEHT  (pa3joKEHHWE TEpPOKCHAA BOAOpPOAa B  MPHUCYTCTBUU
KaTaJIM3aTOpa, OIpPENEICHUE CpeAbl pacTBOPOB BEIIECTB C IIOMOIIBIO
YHHBEPCAILHOTO WHAMKATOPA, BIMSHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTH

XHUMHYCCKOM pcakuuu, peakuuu HOHHOTO O6MeHa, Ka4UCCTBCHHBIC pCaKIIUKU HaA




29

cynbdar-, kapOboHaT- W XJIOPUA-aHUOHBI, HAa KAaTHOH aMMOHHS, DEIICHHE
IKCIEPUMEHTAJBHBIX 3a7ad 1o TemaMm «Metamubely U «Hemeramie»y) B
COOTBETCTBUHM C TMpaBHJIAMH TEXHUKH OE30MAaCHOCTH MpH OOpPAlICHUU C
BEIIECTBAMHU U J1A0OPATOPHBIM O0OPYAOBaHHEM; IMPEJICTABIATH PE3yIbTAThI
XHUMHUYECKOT0 dKCIIEpUMEHTa B (hOpME 3allCH YpaBHEHH COOTBETCTBYIOIINUX

peaKI_II/Iﬁ u (I)OpMyJ'IPIpOBaTL BBIBOJBI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ CO6J'IIOI(8.TB ImpaBuJjia MMOJb30BAHUA XUMHYECKOM
HOC}’,Z[Oﬁ n J'Ia60paTOpHLIM O60pyJIOBaHI/IeM, a TAKXKC IpaBUJIa o6pameHI/1;1 C
BCIICCTBAMHU B COOTBCTCTBHU C HHCTPYKIUAMU TIO  BBIITOJIHCHHUIO

1a60paTOPHBIX XUMUYECKUX OIBITOB

2.9

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh XUMHYECKHE TPOIIECCHI,
JIe)Kalllie B OCHOBE MIPOMBILIJIEHHOTO MOJYYeHUsI CEPHOM KUCIIOThI, aMMHUaKa,
a Takxke c()OPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIIAIIAX

1 5KOJOTHUYCCKHUX HpO6HCMaX XUMHYCCKOI'O IMPpOMU3BOACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCT  TMPEACTABICHUH O XUMHYECKOW  COCTaBISIOLIEH
€CTECTBEHHOHAYYHOM KApTUHBI MHPA, POJIM XMMHUHM B TO3HAHUMU SIBICHUM
OpUpOAbl, B (HOPMHUPOBAHUHM MBIIUICHUS € KYyJIbTyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, HEOOXOIUMOM AJI peIIeHUS MPaKTHYECKUX
3a/la4 ¥ IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U

MPUPOAHOM cpee

3.2

ChopMUpPOBAaHHOCT, yMEHUW KPHUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
MHPOPMAIIHIO, TOyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM

KOMMYHHUKAIUH, CeTh IHTEpHET 1 npyrue)

3.3

ChopmupoBaHHOCTE ~ YMEHUH  COOMIOJATH  MpaBWIa  3KOJOTHYCCKHU
11eJ1ecO00pa3HOro MOBEJACHUS B OBITY M TPYAOBOW AEATEIBHOCTH B IIETSAX

COXPAHCHUS CBOCT'O 3M0POBBA U 0pr>1<a101uel71 HpHpOI[HOﬁ Cpcabl

3.4

Oco3HaBaTh OMACHOCTH BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl ONPEEIEHHBIX
BEIIECTB, MOHMUMas cMbICH nokasarens [1/IK, moscHsTh Ha mpuMepax crocoObl
YMEHBIIEHUS U MPEIOTBPALLECHUS UX BPEAHOTO BO3JACHCTBHS HAa OpPraHU3M

YCI0BCKa

3.5

CchopMupoBaHHOCTh YMEHUH NPOBOAMTH BBIYHCICHHS C HCIIOJIb30BAaHUEM
MIOHSATHUS «MACCOBast 10JIS BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH I'a30B
IpU XUMHYECKHX PEaKIMAX, MacChl BEIIeCTBA WM O0BEMA Tra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O00BEMY OFHOrO U3
YYacCTBYIOIMX B PEaKIMHU BEIIECTB, TEIIOBOTO 3(dekra peakunn Ha OCHOBE

3aKOHOB COXpaHCHH MACCHI BECIICCTB, ITPEBPAILLICHUA U COXPAaHCHUA DSHEPIrun
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHI/I‘IGCKOﬁ XHUMHH

11

[IpenmeT opraHMYeCKOM XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B MOJTYyUYECHUHU
HOBBIX BELIECTB U MAaTe€pHaJIOB. Teopusi CTPOEHUs OpPraHMYeCKUX coequHeHuid A.M.

Bytneposa, €€ OCHOBHBIE MIOJIOKEHHS

1.2

CrpykrypHbie (HOpMYJIbl OPTaHUUECKUX BelIecTB. ['omMosorus, uzomepusi. XUMHUECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KpaTHbIE CBsI3U. [Ipeacrasienue o

KJIaCCU(UKAIIMYA OPTAHHYECKUX BEIICCTB

1.3

Homenknatypa oOpraHuyeckux COEIWHEHUH (cucTeMaTtuyeckas) W TpPUBUAIbHbBIE

Ha3BaHUS Ba)KHCHUIIINX HpCHCTaBHTeHGﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

YreBo1opoasl

2.1

AJKaHBI: COCTaB M CTPOEHHUE, FOMOJOIMYECKUH psii. MeTaH M 3TaH — MpocTeine
NIPEJCTABUTENN aJKAHOB: (PM3MUYECKUE U XUMHUECKUE CBOMCTBA (peaKkuy 3aMEIIeHHs U

TOpPEHUs ), HAX0X/IEHUE B IPUPO/JIE, MOTYUCHUE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH psAll. DTHIIEH U NPOMNUIIEH — POCTENIIINE
MIPE/ICTaBUTENH AJIKEHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peaKIuy TAPUPOBAHNS,
raJIOTEHUPOBAaHUSA, TUIpATallid, OKUCIEHHS U TOJUMEpU3alluu), TONyYeHHe U

IIPUMEHEHHE

2.3

Ankanuensl: Oytanuen-1,3 u MmetunOytaaueH-1,3: cTpoeHue, BaXKHEHIIINE XUMUUIECKHE

cBoicTBa (peakius noaumepusanun). [lonydeHre CHHTETHYECKOro KaydyKa U Pe3UHbI

2.4

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU psa. ANETHICH —
MPOCTEHIINN MPEJCTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (PU3UYECKUE U XUMHUYECKUE
CBOMCTBa (peaklu THAPUPOBAHUS, TAJIOICHUPOBAHMS, THApATALUU, TOPEHUs),

MOJIYYCHHUEC U IPUMCHCHUC

2.5

Apensl. benzon: cocra, ctpoenue, ¢uzNYecKue MU XMMHYECKHUE CBOWMCTBA (peakuuu
TraJIOTEHUPOBAaHUSA W HHUTPOBAHMsI), TOJIy4YeHHE U TpHUMEHEHHe. TOoJyol: COCTasB,
cTpoeHue, (u3nyeckue W XUMHUECKHE CBOICTBAa (peakuuu TaJlOTCHHUPOBAHUS H
HUTPOBaHUs), NOJIy4YEHUE U NpPUMEHEHUEe. TOKCHYHOCTh apeHOB. I'eHeTuueckas CBA3b

MCXKAY YITICBOAOPOAaMU, ITPUHALJICIKAIIINMHU K PA3JIMIHBIM KJIaCCaM

2.6

[TpupoaHble HICTOUHUKH YTIIEBOA0POA0B. IIpupoaHblii ra3 u nomnyTHeIe He(TAHBIC Ta3bl.
Hedts u e€¢ mpoucxoxnenue. CrocoObl nepepabOTKH HEPTU: NMEPEeroHKa, KPEKUHT
(TepMHYECKHA, KaTalmuTHYeCKuil), mmponu3. I[IpoaykTel mnepepa®oTku He(pTH, HuX
NPUMEHEHHE B TIPOMBIIUICHHOCTH W B OBITY. KaMeHHBIH yroibp W MPOAYKTHI €ro

nepepadoTKu

Kncnopoz[conepxcamﬂe OpPraHu4ecCKUC COCANMHCHUA
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3.1

[IpenenbHble OHOATOMHBIE CIUPTHL. MeETaHON M 3TaHOJN: CTpoeHHe, (usmueckue u
XUMHUYECKHE CBOWCTBA (peaklMM C aKTHUBHBIMH MeETaJJlaMH, TaJOT€HOBOJOPOJAMU,
ropeHue), npuMeHeHue. BoaopoHbie CBSI3U MEXIy MOJIEKyJIaMH CIUPTOB. JleficTBue
METaHOJIa U 3TaHOJIa Ha OPTaHMU3M YelloBeKa. MHOTroaTOMHbIE CIUPTHI. DTUIICHTITUKOJIb
U TJIMLEPHH: CTpPOEHME, (U3UUECKHe M XMMHUYECKHE CBOWCTBA (B3aMMOJAEWUCTBHE CO
HIEJIOYHBIMHM METAJIJIaMHU, KAYECTBEHHAsl peaklivsi HA MHOIOaTOMHBIE CIUPTHI). JleiicTBue

Ha OpraHnu3M 4C€JIOBCKaA. HpI/IMCHeHI/Ie TIMOCepruHa U OTUJIICHTJIUKOJIA

3.2

deHo: CTPOCHUC MOJICKYJIbI, (I)I/I3I/ILICCKI/IC U XUMHYECKHE CBOHCTBa. TOKCHYHOCTH

¢denona. [Ipumenenue gpenona

3.3

AJIB,Z[CFI/I,[[BI N KCTOHBI. q)OpMaJ'IB,Z[el"I/L[[, afeTaJibACTUA: CTPOCHHC, (I)I/I3I/I‘-ICCKI/IC n
XHUMHUYECKHE CBOMCTBA (peaKLlI/II/I OKHCJICHHSA MW BOCCTAHOBJICHHUS, KadCCTBCHHBLIC

peaKInm), MoTyuyeHrue U NpUMEHEHUE

3.4

OnHOOCHOBHBIE MTpeeIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHAs! KUCIIOTHI:
cTpoeHue, GU3NIEeCKUe U XMMHUYECKHE CBOMCTBA (CBOICTBa, 00IIHE Iy Kiacca KHUCIOT,
peakius sTepuduKanyu), TOITy4eHHe U mnpuMeHeHne. CTeaprHOBask W OJICMHOBAs
KHCJIOTHl KaK TPEACTAaBUTENN BBICHINX KapOOHOBBIX KUCIOT. MblIa Kak COJM BBICIIMX

KapOOHOBBIX KHUCIIOT, UX MOTOIIEE ICHCTBUE

3.5

CrnoxHble 3(puphl Kak MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOKHBIX 3(PHUPOB.

Kupsl. ['maponus xupos. [Ipumenenne xupoB. buosornueckas posp KUPOB

3.6

VYrieBonpl: cocTa, KiIacCH(pUKAIHS YTIIEBOIOB (MOHO-, TU- U TIoJincaxapu bl ). [ mroko3a
— TPOCTEUINHA MOHOCAXapu: OCOOCHHOCTH CTPOCHHUSI MOJEKYJbl, (U3HUYECKUE U
XUMUYECKHe CBOMCTBa (B3ammojeilcTtBue ¢ ruapokcunom wmenu(ll), oxucnenme
aMMHa4YHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTaHOBICHHE, OPOKEHHE TIIFOKO3BI),
HAXO0XJIEHHE B IPUPO/JIe, IPUMEHEHUe, Oronoruueckas posb. Dorocunte3. PpyKkTo3a Kak
u3oMep TiIoKo3bl. Kpaxman M memnonio3a Kak HpUpojHble mnonuMepbl. CTpoeHue
Kpaxmala U HeJUT0103b6l. Du3nyeckue U XMMUYECKUE CBOMCTBA Kpaxmala (THAPOIIU3,

KauCCTBCHHAs pCaknus C I/IOI[OM)

A3oTcozepKalue OpraHndeckue CoeqMHEHNs

4.1

AMUHOKHUCIOTBI Kak aM(@oOTepHble OpraHudeckue coenuHeHus. @Ousmyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe rinuiuHa). bruonorudeckoe 3HaueHue

aMUHOKHCIIOT. IlenTuast

4.2

benku kak MMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHUA. HepBI/I‘IHaH, BTOpHUYHAA U
TPETUYHAA CTPYKTYypa 0cinkoB. XMMHUYECKHE CBOMCTBA OCIIKOB: TuapoOJIn3, ACHATypalus,

KauCCTBCHHBIC PCAKIIMU Ha OenKu

BBICOKOMONIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHBIEC TTOHATHS XHMHH BBICOKOMOJICKYJIAPHBIX COCJIMHCHUU: MOHOMCD, IIOJIMMCEDP,

CTPYKTYPHOC€ 3BCHO, CTCICHb IIOJIUMCPpHU3AlIUH, CPCAHAA MOJICKYJIApHAsA Macca.
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OCHOBHEIE MCTOAbI CHMHTE3a BBICOKOMOJICKYJIAPHBIX COe)II/IHeHI/Iﬁ — INOoJIMMEpHU3alurga "

IIOJIMKOHACHCAIUA

5.2

:‘)KCHepI/IMeHTaHBHBIe METOABI NU3YUCHUA BCUICCTB U UX npeBpameHm‘/'I: O3HAaKOMIJICHHE C
O6p&3HaMH IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB. HOJ'Iy‘IeHI/IC

CUHTCTHUYCCKOI'o KaydyKa 1 PE3UHBL

11 KIIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

TeopeTI/IquKI/IC OCHOBbI XUMHHU

11

XuMHUYECKU 3yieMeHT. AToM. Slapo aTtoma, HM30TOMBI. JIEKTPOHHAs O00O0JIOYKA.
DHepreTHYeCKHe YPOBHH, MOIYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacTpeeNICHUs SJICKTPOHOB 110 OPOUTAIISIM B aTOMaX 3JIEMEHTOB TIEPBBIX

YeTHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPHUTYpalHsi aTOMOB

1.2

Ilepnonnueckuii 3akoH u llepuogudeckas cucrtema XuMHUYeCKMX dieMeHToB [I.U.
MenpeneeBa. CBsi3b IepuOANYECKOr0 3akoHa U [leproanueckoi CuCTEMbI XUMUYECKHUX
anementoB JI.MI. MenneneeBa C COBPEMEHHOM TEOpHUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUS! CBOMCTB XMMHYECKHX AJIEMEHTOB M O0Opa3yeMbIX HMU
MPOCTBIX M CJIOXHBIX BELIECTB MO TPyINIaM M nepuoiam. 3HaUYE€HUE MEPHOTUUYECKOrO

3dKOHA B PAa3BUTHH HAYKHU

13

Crpoenue BemiecTBa. XUMHYECKas CBS3b. BUIbI XUMHUYECKOW CBS3U (KOBAJICHTHAS
HeMoJisIpHas U TOJsipHAas, HMOHHAs, MeTayuindeckas). VOHBI: KaTHOHBI U AHHOHBI.
Mexanu3mbl 00pa3oBaHusl KOBAJEHTHON XMMHUYECKOUW CBs3U (OOMEHHBIH U JOHOPHO-

akKIenTopHbIN). BogopoaHas cBs3b

14

BanentHocTb. DneKkTpooTpuiaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BeleCcTBa. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT THUIIA
Kpuctamnuuecko pemérku. [loHsTHe o aucnepcHbIXx cucrteMax. McTuHHBIE U

KOJUIOUJHBIC paCTBOPHI. MaccoBas 055 BEILIECTBA B pacTBOpEC

1.6

Knaccnq)nxamm HEOPTraHNU4YCCKUX COCOUHEHUH. HOMCHKHaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMmuueckas peaKknu-. KHaCCI/I(bI/IKaLII/IH XUMHUYCCKUX peaKquI B HeopFaHquCKOﬁ 151
OpraHquCKOﬁ XUMUH. 3aKOH COXpPAaHCHUA MACChI BCHICCTB, 3aKOH COXpPaHCHUA U

NIpeBpalliCHUA SHCPIrUun Npru XUMHYCCKUX PCAKIIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMHe PCaKInU. XHUMHYECKOe paBHOBECHC. (DaKTopBI, BJINAOINIHKMEC HAa COCTOAHHUC

xumuyeckoro pasHosecus. [Ipunnun Jle Hlarense
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1.10

Onexrponutndeckas aucconuanys. CunbHble U cnadble 31eKTposuThl. Cpela BOAHBIX

PAaCTBOPOB BCHICCTB: KHUCJIAsd, HeﬁTpaana;I, mcjao4Has. PeaKI_II/II/I MOHHOr0 0OMeHa

1.11

OKHCIUTEITIEHO-BOCCTAHOBUTEILHBIC pcakuuu

2.1

Heopranuueckas xumus

Hewmeramnel. [lonmoxxenne HemetamuioB B Ilepuommueckoil cucteMe XUMHUYECKHX
anementoB .M. MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB. PU3NYECKUE CBOWCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMEpe KHUCIOpoaa, cepbl, ¢gocdopa u

yriIepoa)

2.2

XUMHYECKUE CBOMCTBA BAKHEWUIINX HEMETAIOB (TAJIOT€HOB, cephl, a3ota, (ocdopa,
yriepoga W KPeMHHs) U HX COSAMHCHHH (OKCHIIOB, KHCIOPOJCOACPIKAIIUX KHCIIOT,

BOJIOPOJHBIX COeTMHEeHHH ). [[puMeHeHne BaXKHEUIITNX HEMETAIIOB U UX COSTMHEHUIN

2.3

Meramnsl. Ilonoxenue meramioB B lleprnoanyeckoil cucreMe XUMUYECKHUX AJIEMEHTOB
J.. MenneneeBa. OCOOEHHOCTH CTPOCHHSI JIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
O6mume duzndeckue cBoricTBa MeTaOB. CIIaBbl METAUIOB. DJIEKTPOXUMHUSCKUIN PsifT

HaprI)KeHI/Iﬁ MCTAJ1JII0B

24

XWMHYECKUE CBOWCTBA BaKHEHIIMX META/UIOB (HATPWM, KWW, KajdbllUid, MarHui,
QTFOMHUHHM, IIUHK, XPOM, JKEJe30, MEJIb) U UX coequHeHui. O01mme crmocoObl OTyYeHUS

MCTAJIII0B. HpI/IMeHeHI/IC MCTAJlJIOB B 6BITy 1 TCXHHUKC

2.5

I'eneTnueckas cBSI3b HCOPTraHNMYCCKUX BCIICCTB, IPUHAIJICIKAIINX K Pa3JIMYHBIM KiIaCCaM

XUMHUA U KU3HD

3.1

Pors xumMum B OOECmEYEHUM DKOJIOTHYECKOM, HSHEPreTHUECKOM W  THUIIEBOM
0€30MacHOCTH, pa3BUTUN MeTUIMHBL. [oHSITHE O HAyYHBIX METO/IaX MO3HAHUS BEIIECTB

1 XUMHUYECCKUX peaKHI/Iﬁ

3.2

HpeZ[CTaBJ'ICHI/IH 00 06H_II/IX HAYYHBIX TIIPUHOUIIAX [IPOMBINIJICHHOTO IIOJYYCHUA
Ba)KHEHIITHX BemiecTB. YenoBek B MUPEC BCIICCTB W MATCPHAJIOB!: BaKHEHIIINE
CTPOUTCIIbHBIC MaTCpUajibl, KOHCTPYKIIMOHHBIC MaTCPpHAJIbl, KPACKH, CTCKIJIO, KCpAMUKA,
MaTepualbl I SJICKTPOHUKH, HAHOMATCPUAJIbI, OPIraHUYCCKHUEC U MHUHCPAJIbHBIC

ynoOpeHus

3.3

X¥UMHS U 30pPOBBE 4YEJIOBEKA: IPABWIIA UCIIOJIB30BAaHUS JICKAPCTBEHHBIX IIPENapaTos,
npaBuiaa OE30MacHOr0 MCIOJIB30BAHMS MPENapaToB ObITOBONW XUMHH B IOBCEIHEBHOMN

KHN3HU
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[Tposepsiembie Ha EI'D mo xumuu tpedoBaHus
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl
cpeaHero odmiero oopa3oBaHus

Kon
IPOBEPSAEMOTO
TpeOOBaHUS

[TpoBepsieMblie TpeOOBaHUS K MPEIMETHBIM Pe3yIbTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeIbHON TPOTPaMMBbI CPETHETO 00IIIero 00pa3oBaHuUs

1

Brnagenue cucteMoi XUMHUYECKUX 3HAHUH, KOTOPasi BKJIIOYAECT:

11

OCHOBOIIOJIATAONINE TOHITHS (XUMHUYECKHI 3JIEMEHT, aTOM, M30TOIbI, AJICKTPOHHAS
000J104Ka aToMa, S-, P-, d-3JIeKTPOHHBIC OPOUTAIM ATOMOB, OCHOBHOE M BO30YKICHHOE
COCTOSIHUE aTOMa, MOH, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHCJICHUsS, XUMHUYecKas CBs3b (O~ m T-CBA3b  kparHble CBsI3M), THOpUIU3AIIUSA
ATOMHBIX OpOUTANICH, KpUCTAJUIMUECKasl pelIeTKa, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
o0BbeM, MOISIpHAs KOHIICHTpAIUs, PacTBOPHI (MCTUHHBIC, UCIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, YTJICPOAHBIA CKelleT, (yHKIMOHAJIbHAS TPYyIIa, paauKall,
M30MEpBI, CTPYKTypHas Qopmyia, u3omepus (CTPyKTypHas, reoMmerpudeckas (muc-,
TPaHCU3OMEpHsI), TOMOJIOTUUECKHI pPsJl, TOMOJOTH, YIJIEBOIOPOJbI, KHCIOPOA- U
a30TcoJepIKaIIie COeTMHEHNUS, OMOJIOrMUeCKHU aKTUBHBIC BEUIECTBA (YTIIE€BObI, KUPBI,
0eJIK1), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJIEKYJISIPHBIE COETUHEHMSI,
KpPEKUHT, pubOpMUHT, TUNBI  XUMHUYECKUX  peakuui (OKHCITUTENBHO-
BOCCTAHOBUTEJBHBIC, 9K30- U IHJAOTEPMUUYECKHUE, PEAKIIMM MOHHOTO OOMEHa, TOMO- U
reTeporeHHbIie, 00paTHUMbIe U HEOOpAaTUMBIE), PACTBOP, IEKTPOIUTHI, HEIJICKTPOIHTHI,
AJIEKTPOJIUTAYECKAs] ~ JTUCCOIMAIUS,  CTETNEeHb  JIUCCOIMAIM,  OKHUCIIUTEb,
BOCCTAHOBUTENb, JJEKTPOJIN3, CKOPOCTh XHWMHUUYECKOW pEaKIUU, XUMUYECKOE
paBHOBECHE)

1.2

TEOPHUM U 3aKOHBI (TEOpUsT XUMHMYECKOTO CTPOCHMS OpraHMYecKHx BemecTB A.M.
bytneposa, Teopus anekTpoauTHdecKor auccounanuu, [lepmonnueckuit 3akon J[.M.
MeHieneeBa, 3aKOH COXPAHEHHS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK
XUMHHU, MUPOBO33PCHUYCCKUEC 3HAHHA, JIC)KAIUEC B OCHOBC IMIOHMMAaHUS TPUYUHHOCTU U
CUCTCMHOCTH XHMHUYCCKHX HBJIGHHfI, COBPCMCHHBIC MNPCACTABICHUA O CTPOCHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJAMOJIEKYJIIPHOM YPOBHSX

1.3

OpeaACTaBJICHUA O MCXaHU3MAX XUMHUYCCKUX peaKuHﬁ, TCPMOAUHAMHUYCCKUX U
KHHCTHYCCKNX 3aKOHOMCPHOCTAX HUX IIPOTCKAHUA, O XHMHYCCKOM PpPAaBHOBCCHUU,
AUCIICPCHBIX CUCTECMAX

14

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHHUU U 0e30macHOM
HCIIOJIb30BAHUM BaXKHCHIITHX HCOPraHMYCCKHUX W OPraHMYCCKUX BCHICCTB B 6I>ITy u
Hp&KTH‘IGCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.5

o01yMe Hay4HbIC MPUHIMIIBI XUMUYECKOTO IPOU3BOJICTBA (HA IMPUMEpE MPOM3BOACTBA
CepHOI KUCIIOTHI, aMMHUaKa, METaHOJIa, TIepepaboTKu HePTH)

ChopmMupoBaHHOCTH YMEHHI BHISBIISTH:

2.1

XapaKTCPHBIC TNPU3HAKKW HW  B3aMMOCBA3b  HM3YUYCHHBIX HOHSITHfI, MMPUMCHAITH
COOTBCTCTBYIOIIHC IMOHATHA IIPU ONMHMCAHUU CTPOCHUS U CBOMCTB HCOpPTraHUYCCKUX U
OpPraHNM4YC€CKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aHMOCBS3b XMMHMYECKMX 3HAHMH C MOHATUSIMH H OpCaACTaBIICHUSAMAU JOPYIUx




35

npeaMeToB  IJId 0ollee OCO3HAHHOTO IIOHMMAaHUS U OOBICHCHHS CYHIHOCTHU
MaTCpuaaibHOI0o CAMHCTBA MHUpa

3 CdhopmMupoBaHHOCTH YMEHHS UCTIOJIB30BATh:

3.1 HAaUMEHOBAHMSI XUMUYECKUX COCAMHEHHI MEXIYHApPOJHOTO COI03a TEOPETUYECKOHN U
MIPUKJIATHON XUMUM U TPUBHAIBHBIC HA3BAHHS BEIIECTB, OTHOCAIIUXCS K M3YYCHHBIM
KJIacCaM OPTaHUYECKUX U HEOPTaHMYECKUX COCAMHEHUN

3.2 XUMHAYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (OPMYJ HEOPraHWYECKHX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, COKPALICHHBIX U CKEJIETHBIX) (popmym
OpPTaHUYECKHX BEIECTB

4 CdhopmupoBaHHOCTH YMEHHS KJIacCU(DUIIUPOBATS:

4.1 HEOPTaHWYECKHE BEIIECTBA, CAMOCTOSATEIFHO BHIOMPATh OCHOBAaHHS M KPUTEPHH IS
KJIacCU(PUKALIMU U3yYaeMbIX XUMHUYECKUX 0OBEKTOB

4.2 OpraHMYECKHEe BEIECTBA, CAMOCTOATENIHHO BHIOMpATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAIIMU U3YIaeMbIX XHMHUECKUX 00HEKTOB

4.3 M0 Pa3IMYHBIM MpPU3HAKAM (YHCITYy U COCTaBy pPEarupyrolIuX BEIIECTB, TETIOBOMY
3¢ dexTy peakuuu, WU3MEHEHUIO CTENEHEH OKHUCIICHUS SJIEMEHTOB, OOpaTUMOCTH
peakinu, y4acTHIO KaTallu3aTopa)

5 ChopMHUpPOBAaHHOCTh YMEHHS XapaKTepU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM H BO30YXII€HHOM COCTOSIHMHM) W WMOHOB XHUMHYECKHX JJIEeMEHTOB 1 - 4
nepuoioB [lepnoanueckoii cuctemsl [[.1. MenaeneeBa n ux BaJICHTHbIE BO3MOKHOCTH,
UCTOJIb3Ys TIOHATHS S-, P-, d-3JICKTPOHHBIC OPOUTAIH, JHEPTETHUECKUE YPOBHH

6 CdhopMupoBaHHOCTh yMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOICTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MIMU COCTMHEHUH TI0 TIEPHOaM U TpyIram

7 ChopMHpOBaHHOCTE YMEHHS COCTABIATh YPAaBHEHHUS XUMHUYECKHX pEaKIUi Hu
PacKpBIBaTh UX CYIIHOCTH:

7.1 OKHUCJIUTETHHO-BOCCTAHOBUTEIBHBIX peakuui MOCPEJICTBOM COCTaBIICHUS
AJEKTPOHHOI0 OanaHca 3TUX peakunui

7.2 ypaBHEHHUS peaKIUii pa3TUYHBIX TUIIOB; MOJIHBIE ¥ COKpPAIICHHBIC YPaBHEHUS peaKluit
MOHHOTO OOMEHA, YYUTHIBAsL YCIIOBUS, IIPU KOTOPHIX ATH PEAKIIMU UAYT JO KOHIIA

7.3 peakiuii  THApPONM3a,  peakuuid  KOMIUIEKCOooOpa3oBaHUs  (Ha  mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS )

8 CdhopmupoBaHHOCTH YMEHHUS MTOATBEPKIATH:

8.1 Ha KOHKPETHBIX NpHUMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHOW CIOCOOHOCTH
OpPraHMYEeCKHX COCAMHEHHH OT KPATHOCTH U THUTIA KOBAJICHTHOM cBsi3u (O~ n T-CBA3M )
B3aMMHOI0 BJIMSIHUSA aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaxX, a TaKkKe 0T 0COOEHHOCTEH
peanu3aIy pa3IudHbIX MEXaHU3MOB MMPOTEKAHUS PEaKIINI

8.2 XapaKTepHbIe XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHE IKCIIEPUMEHTAMU H

3alUCSIMH YPABHEHUN XUMUYECKUX PEAKIMI
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ChopmupoBaHHOCTE YMEHHsSI XapaKTE€pU30BaTh COCTaB W BaKHEHIHME CBOWCTBA
BEIIECTB, MNPHHAICKAIIMX K OMNPEACIICHHbIM KJIaccaM M TpYyIIaM COEIUHECHHI
(TpocThie BEmIeCTBa, OKCUABI, TUAPOKCUABI, COJH; YTJIEBOAOPOIBI, IPOCThIC A(PUPHI,
CIIUPTHI, PEHOJIIBI, aJTbACTUIBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE Y(PUPHI, KHUPHI,
YTIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OETTKH)

10

ChopMupoBaHHOCTh yMEHHS IPOBOAMUTH pacyeThl MO XHUMHYECKUM (opmyiam u
YPaBHEHUSM XUMHYECKHUX PEAKINI ¢ UCTIONh30BaHUEM (PU3NUYECKUX BEITUUHH:

10.1

Macchl (00beMa, KOJMYECTBA BEIISCTBA) MPOIYKTa PEAKIIUH, €CIIA OIHO U3 UCXOIHBIX
BEIIECTB JaHO B BHJIE PACTBOPa C OINPEIECICHHOW MacCOBOW J0JIEW PacTBOPEHHOIO
BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOM MM 0ObEMHOM J10JIM, BBIX0J1a IPOAYKTA PEAKIIUU

10.3

TEIUIOBOTO 3P eKTa peaKiuii

10.4

00BEMHEBIX OTHOIIICHUI Ta30B

10.5

0 HAXOXKIACHUIO XUMUIECKOW (POpPMYIIBI BEIIeCTBa

11

BJ'IaI[CHI/Ie CUCTEMOM 3HAHUU O MCTOJAaX HAYYHOI'O ITIO3HAHMUA SIBJICHUI MMpUpOJHhI,
HCIIOJIb3YCMBIX B CCTCCTBCHHBIX HAYKAX W YMCHUC MNPHUMCHATH O3TH 3HAHUA IIPU
OKCIICPUMCHTAJIbHOM HMCCICAOBAHUMN BCIICCTB W OJIA OOBACHEHHUST XUMHYECKHX
HBHCHHﬁ, HMCIOUX MECTO B IPUPOAL, HpﬁKTPI‘-IGCKOfI JACATCIbHOCTH YCJIOBCKA U B
HOBCCﬂHCBHOﬁ KHN3HU

12

ChopMUpPOBAaHHOCT YMEHHS TPHUMEHSTH (WCIOJIB30BaTh) 3HAHUS O COCTaBE H
CBOMCTBax BEIIECTB JIsi HSKCIEPUMEHTAIHONH MPOBEPKU THUIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH TMPOTEKAHWS XUMHUYECKHX pEaKIuii ¥  MPOrHO3UPOBAHUS
BO3MOYXKHOCTEH X OCYIIECTBIEHUS; CHCTEMHBIC XUMUYECKUE 3HAHUS JIJIsI OOBSICHEHUS
W TPOTHO3UPOBAHMS SIBIICHUMA, HMMEIONINX ECTECTBEHHOHAYYHYIO TIPUPOAY; IS
MIPUHSITHUS TPAMOTHBIX PEIICHHH MPOOIeM B CUTYaIUsX, CBI3aHHBIX C XUMUEH

13

ChopMHPOBaHHOCTh YMEHUS IIAHUPOBATH U NPOBOJUTH XUMHUYECKUH SKCHEPUMEHT
(monydyeHue W W3yYEHUE CBOWCTB HEOPTaHMYECKHMX W OPraHMYECKUX BEILECTB,
Ka4eCTBEHHBIE PEAKIINU YTIIEBOAOPOIOB PA3IMYHBIX KJIACCOB M KUCIOPOICOAEPKAIIIX
OpPTaHMYECKHUX BEILECTB, PEIICHHE SKCHEPUMEHTANbHBIX 3aJad MO pPaclo3HaBaHUIO
HEOPraHMYECKUX W OPraHMYECKUX BEIIEeCTB) C COOJIOJEHHWEM IpaBUi O€3011acCHOTO
oOpaleHus ¢ BEIIECTBAMU U JIAOOPATOPHBIM 000PYJOBaHUEM; (OPMYIUPOBATH LIETH
WCCIICIOBAHMS; TPEICTABIATh B pa3nuyHOW (opMe pe3yiabTaThl HKCIIEPUMEHTA,
aHAJM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD

14

ChopmupoBaHHOCTH YMEHUSI OCYIIECTBISATH IEJICHANIPABICHHbBIN MOUCK XMMHYECKON
vH(pOpMalUd B PA3IUYHBIX HCTOYHUKAX (HayuyHas W ydyeOHO-HAy4dHas JHUTEparypa,
cpenctBa MaccoBod uHbopMmaiuu, ceTh HHTepHeT U JApyrue), KpUTHUYECKH
aHAJM3UPOBATh XMMUYECKYIO MH(pOpMAIMIO, repepadaThiBaTh €€ W HCIOIh30BaTh B
COOTBETCTBHUH C TIOCTABJICHHOW y4eOHOM 3aaueii

15

ChopMHUpPOBAaHHOCT yMEHHUS TMPOTHO3UPOBATH, AHAIM3UPOBaTh W  OICHUBATH
MH(GOPMAIIUIO C TO3UIUN IKOJIOTHYECKON O€30MacHOCTH MOCIEACTBUI OBITOBON U
MIPOM3BOJICTBEHHON JIESITCIIBHOCTH YEJIOBEKa, CBSI3aHHON C MepepadOTKON BEIECTB;
c()OPMUPOBAHHOCTh YMEHHH OCO3HABaTh OMACHOCTh BO3JCUCTBUS HA JKUBHIC
OpraHu3Mbl ONPEICICHHBIX BEIIECTB, MOHUMAsl CMBICJI I[OKa3aTeys MpeesbHON
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JOTYCTUMOW KOHIIGHTpAIMK, M TMOSCHITh Ha MPHUMEpax CHOCOObl YMEHBIICHHUS U
MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBHUS HA OPTraHU3M YeJIOBEKa

Ilepeuens 3r1eMeHTOB cofiepkaHus, npoBepseMbix Ha EI'D no xumuun

Kon [IpoBepsieMblil 3JIEMEHT COACPKAHUS
1 TeopeTnueckre OCHOBbI XUMUU

11 Crpoenue BemniecTBa. CoBpeMeHHasi MOJIETb CTPOEHHUs aToMa. Pactipenesienue 3J1eKTpOHOB 110
SHEPreTHYeCKUM ypoBHsAM. Kraccudukamuss XuMudeckux d1eMeHTOB. OcoOeHHoCcTH
CTPOCHHUSI DJHEPreTHYECKMX ypOBHEW aromoB (s-, pP-, O-amementoB). OcHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMS aTOMOB. OJIEKTPOHHAsi KOHQPUTypaunus aroma. BaleHTHbIE
ANEKTPOHBI

1.2 [Tepuonnueckas cucreMa xumuueckux iemMeHToB /.M. MenneneeBa. @U3HMUECKUI CMBICIT
[Tepuonuueckoro 3akona [[.M. MenneneeBa. [lpuuumHbl U 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH M0 NEepHoJaM M rpynmnaMm. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTBHIX BEIIECTB, BOJOPOAHBIX COEAMHEHM, BBICIIUX OKCUAOB U
TUAPOKCHUJIOB

1.3 BanentHocTh. DnekTpooTpuniatenbHoCTh. CTeleHb OKUCIICHUS

1.4 Buasl xumMuueckod cBsi3M (KOBaJCHTHas, HWOHHAs, MeETaJuIMuecKasi, BOJOpPOAHAs) |
MeXaHu3Mbl ee  oOpa3oBaHHs. MeXMONEKyIsIpHbIE  B3auMojeiicTBus.  BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpO€HHUs. THMbl KPUCTAIIIMYECKHX PEIETOK.
3aBUCUMOCTb CBOMCTBA BEIIECTB OT THMA KPUCTATIINYECKON PEIIETKH

1.5 Xumunueckas peaknus. Kiaccupukanys XUMHUECKMX peakIMil B HEOpPraHMYeCcKoH U
OpraHMYEeCKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BEILIECTB

1.6 CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IUIHBIX (PaKTOPOB

1.7 TennoBbie 3¢ (HeKTh XUMUYECKHX peakiuid. TepMoXuMHuyecKue ypaBHEHHS

1.8 OObpatumble peakiuu. XuMU4eckoe paBHOBecue. DakTOpbl, BIUSIOLUIME HA COCTOSHHE
xuMuueckoro pasHoBecus. [Ipunuun Jle [laTense

1.9 Dnektponutuyueckas auccoruanus. CuinbHble W crnadble 31eKTpoiauThl. Cpena BOTHBIX
pacTBOpPOB BEILIECTB: KHUCHAas, HEHTpasibHas, ienouHasd. CreneHb auccouuanuu. Peaxium
HMOHHOTO 0OMeHa

1.10 |Tmaponus coseii. MonHOE mpou3BeneHue Boasl. Bomopoausiii mokasarens (pH) pactBopa

1.11 | CnocoObl BbIpake€HUSI KOHLIEHTPALMK PaCTBOPOB: MaccoBast J0JIsl paCTBOPEHHOI'O BEIIECTBA,
MoJIIpHasi KOHIEHTpauus. HachlllleHHble UM HEHACHIIEHHBIE PACTBOPHI, PAaCTBOPUMOCTD.
Kpucramnoruaparst

1.12 | OxucnuTenbHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHune BeliecTB B cpeAax C pa3HbIM
3HadeHreM pH. MeTopl 31eKTpOHHOTO OanaHca

1.13 | DnexTposu3 pacTBOPOB M PACILIABOB COJEH

2 OCHOBBI HEOPTraHUYECKON XUMUU
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2.1

KHaCCI/I(I)I/IKaLII/I}I HCOPraHU4YCCKUX COCIUHEHMI. HOMeHKHaTypa HCOPTaHNYCCKUX BCIICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJIJIOB (HATPUMA, KWK, KaJIbIIUi, MarHUH, A TFOMUHHAM,
IIUHK, XPOM, JKEJI€30, ME/Ib)  UX COeTMHEHMA. OO0IHe CrIOCOObI MOTYyYCHHUS METAIIJIOB

2.3

XUMUYECKHE CBOMCTBa BaXKHEWIIMX HEMETaJUIOB (TajoreHOB, cephl, a3ora, ¢ocdopa,
yriepoja W KpPEMHMs) M HX COEAMHEHUH (OKCHIOB, KHUCIOPOJCOJEPKALIMX KHUCIOT,
BOJIOPOJIHBIX COSTUHEHUIA)

2.4

I'enermueckas cBSI3b HCOPTraHNMYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K pa3JIMYHBIM KJIaCcCaM

2.5

I/I,Z[CHTI/I(I)I/IKaI_II/ISI HCOPTaHNYCCKUX COCIUHEHMI. KauecTBeHHbIe pCaKu Ha HCOPraHNYCCKHUC
BCIICCTBA U MOHBI

OcHOBEI Opl“ElHH‘-ICCKOfI XUMHNUN

3.1

OCHOBHBIE NOJOXEHHUS TEOPUH XUMHUECKOTO CTPOEHUS OpraHHMuYecKuX coeluHeHui A.M.
bytnepoBa. YriaepoaHslil CKeIeT OpraHudecKod MOJeKyibl. KpaTHOCTh XMMUYECKOW CBS3H,
O- y T-CBA3U, spi- sp?- sp-ruGpuaMs3amuy OpOWTANEH aTOMOB yIJIepoia. 3aBHCHMOCTh
CBOMCTB BEILECTB OT XMMHUYECKOIO CTPOEHUs MOJIEKYyJ. ['omonoru. I'omosiornyeckui ps.
N3omepus u nzomepsl

3.2

[TonsaTHe 0 PyHKUMOHANBHOM rpynme. OpueHTamoHHbIE 3P PEKTH 3aMecTUTeNe

3.3

[IpencraBnenue o KiaccupUKaMy OpraHMYecKux BemiecTB. HoMeHKIaTypa opraHMyecKux
COeIMHEHUH (cucTeMaTHYecKas) U TPUBHMAJbHBIE Ha3BaHUsS Ba)KHEWIIMX MpeCcTaBUTENEH
KJIACCOB OPIaHUYECKUX BEILECTB

3.4

CBoOogHOpaauKadbHBIH M HMOHHBIM MeXaHuW3Mbl peakiuu. IloHstne o Hykieodune u
anektpoduie. [IpaBuino MapkosuukoBa. [IpaBuno 3aiinieBa

3.5

AnxaHpl. XMMHYECKHE CBOMCTBA AJIKAHOB: TaJJOr€HUPOBAHUC, ACTUAPHUPOBAHHUE, TCPMHUYCCKOC
Pa3I0KCHUC, KPCKUHI, H30MCpU3alusd, TOpPCHUC. HonyquI/Ie AJIKaHOB. HHKHO&HK&HH.
Cneumbm(a CBOMCTB MUKJIOAJIKAHOB C MaJIbIM Pa3MEpOM LHKJIA. Peakuuu MMPpUCOCAUHCHUA U
PaarKaJIbHOI'O 3aMCIICHUA

3.6

Ankenpl. XUMHUYECKHE CBOWCTBA: peakUUM IPHCOEIMHEHHs  (TaJoreHupoBaHHE,
TUAPUPOBAHUE,  TUAPOrajOreHUpOBaHWE,  TUApATalusi), TOPEHMs,  OKHUCIEHUS U
nonaumepu3anuu. [IpombliieHHbIe 1 1aOOpaTOpHBIE CIIOCOOB! OTYYEHUS AJIKEHOB

3.7

Ankanuenpl. XMMUUYECKUE CBOMCTBA AJIKAJUEHOB: PEAKIIMU MTPUCOCIUHECHUS (THIPUPOBAHHE,
raJIOTeHUPOBAHKE), TOPEHUs U nonuMepusanuu. [lomyuenue ankaaueHoB

3.8

Ankuapl. XHWMHYECKHE  CBOWMCTBA: pEAKIMU  MPUCOSAMHEHUs  (TaJoreHUpOBaHHE,
THJIPUPOBAaHUE, THAPATALMS, THAPOTraJIOTeHUPOBAHUE) KaK CIIOCO0 MOJIyuYeHUs TOJTUMEPOB U
JIpYTUX TOJE3HBIX MPOAYKTOB. Peaknum 3amemieHusi. ['opeHue ameruiaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTI'O IUIAMEHU I CBAPKU U pe3KU MeTasuloB. [IpuMeHeHue aneruieHa

3.9

ApeHbpl. XUMHMYECKHE CBOIHCTBa O€H30/1a: peaKkIMHU 3IEKTPO(UIBHOIO 3aMelIeHu,
npucoenuHeHus (TUAPUPOBaHME, TranoreHupoBanue). Peakuusi ropenus. OcoOeHHOCTH
XMMHUYECKHX CBOUCTB Tosyona. [lomyuenue Genzona. OCOOEHHOCTH XMMMYECKUX CBOWCTB
ctupona. [lomumepuzamus crupona. CrocoObl MOydeHHUs] W MPUMEHEHHE apOMaTUYeCKUX
yIJ1€BOAOPOOB

3.10

Crnuptsl. [IpenenbHble 0QHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOWCTBA: B3aMMOJEHCTBHE C
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HATPHUEM KaK CIIOCO0 YCTAHOBJICHUS HAIUYHS THIPOKCOTPYIIIBI, C TAJIOT€HOBOIOPOAAMH KaK
croco0 MOJIy4YeHHUs] PacTBOPUTENIEH, BHYTPU- U MEXKMOJIEKYJIsipHas aeruaparanus. Peakuus
ropenus. llomyueHue oSTaHONa: peakuuss OpOXKEHHsSI TIIOKO3bI, THUApATallds JTHIICHA.
DTUJICHTJINKOJIb U TJIMIEPUH KaK MPEACTABUTENH MPEIETbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®enon. Xumuueckue cBoricTBa PeHoa (peakiuu ¢ HaTpueM, THAPOKCUIOM HATPHsL, OPOMOM).
[Tonyuenue dpenomna

3.12

Anbreruasl. XUMHUYECKUE CBOMCTBA MTPEIEIbHbBIX aJIbJIETUI0B: THAPUPOBAHNE; KAUECTBEHHBIE
peakuuu Ha KapOOHWIbHYIO Tpynmy (peakuus "cepeOpsHOro 3epkana’, B3auMOACHCTBUE C
ruapokcuoM menu (II). ITlomydyenuwe mnpenenbHBIX anbJErwI0B: OKHUCIEHHE CIUPTOB,
ruapaTanus aneTHieHa. AILETOH KakK MpeICTaBUTENb KEeTOHOB. OCOOCHHOCTH peakIuu
OKHCJIEHHUS alleTOHa

3.13

KapOoHOBbIe KHCIIOTBI. XMMHYECKHE CBOWCTBA MPEJEIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KkucaoT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOM KUCIOTHI. [losydeHne nmpeneabHbIx
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHHE aJIKAaHOB, AJKEHOB, NEPBUYHBIX CIHMPTOB,
anbJeru1oB. Briciue npesenbHble U HenpeeabHble KapOOHOBBIE KUCIIOTHI

3.14

Croxuble 3¢upsl ¥ KUpbl. CIOCOOBI MOTYYEHUS CIOKHBIX 3QupoB. OOPaTUMOCTh pEaKIH
srepudukanuu. IlpumeHenne CcIoXHBIX 3GUPOB B MHIIEBOW ©  mapproMepHOI
MPOMBIIIIICHHOCTH. JKUPBI Kak CI0XKHBIE 3(UPHI IITULIEPUHA U BBICHIMX KapOOHOBBIX KHCIIOT.
XUMH4ecKkue CBOMCTBA KUPOB: THAPUPOBAHKE, OKUCICHUE. [ MapOIN3, M OMBUICHHE, )KUPOB
KaK CIOcO6 MPOMBIIIIEHHOTO TIONydYeHHs coneil BBICIIMX KapOOHOBBIX KHCIOT. MBITA kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKUE CBOMCTBA INIIOKO3bI: PEAKIUM C YYaCTUEM CIHMPTOBBIX U aNbAECTUAHON TPYII U
MOJIOUHOKHCTIOe Opoxkenue. [IpuMeHeHHe TIIIOKO3bI, €€ 3HAYCHHE B JKU3HEIEATEIbHOCTH
OopraHusma. Jucaxapubr: caxaposa, MajbTO3a. Boccranasnuaromue u
HEBOCCTAaHABIMBAIOLIME Aucaxapuabl. ['maponus nucaxapunos. Ilonucaxapuasl: kpaxmadn,
rivkoredH. CTpoeHHe MakpOMOJIEKyJd Kpaxmalla, INIMKOreHa W ILeJuIrosio3bl. dusnueckue
CBOMCTBAa Kpaxmajla W LEJUII0J03bl. XHMMHYECKHME CBOWCTBA Kpaxmayia: THUIpOJIu3,
KauecTBEHHas peakuus ¢ HoA0M. XUMUYECKUE CBOMCTBA LEJUIIOIO03bL: THIAPOIIN3, TOTYUEHHE
3¢bupoB neoa03bl. [ToHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlI€TATHBIN IIEJIK)

3.16

AMUHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHUS: PEAKIMU C BOJOW, KUCIOTaMH, PEaKIIUS
ropeHus. AHWIMH KakK IpeJICTaBUTENIb apOMaTUYECKUX aMHUHOB. XHMHMUYECKHE CBOMCTBA
aHWJIMHA: B3aUMOJICMCTBUE C KUCIOTaMH, OPOMHOM BOJIOH, okucieHue. [lonyueHne aMruHOB
aJIKI/IJII/IpOBaHI/IeM aMMHaKa U BOCCTAHOBJICHUCM HHTpOHpOI/ISBOI[HI:IX yrHeBOI[OpO,Z[OB

3.17

AMMHOKHUCIIOTBI U O€NKH. AMUHOKHUCIOTBI Kak aM(OTEpHble OpPraHUYECKUE COCTUHCHUS.
OCHOBHBIE AMUHOKHCIIOTHI, 00pasyromye O0eaku. XUMHYECKUE CBOMCTBA OEIKOB: THAPOIN3,
JieHaTypalysl, KaueCTBEHHbIE (L{BETHbBIEC) PEaKLIUU Ha OEJIKU

3.18

CrtpoeHue 1 cTpyKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMCTB ITOJIMMEPOB OT CTPOCHUS MOJIEKYII.
OcHOBHBIE ~ CMOCOOBI  TONYYEHUS  BBICOKOMOJEKYJSPHBIX  COSAMHEHHMN:  peaKiuu
MOJIMMEPH3AIIMU 1 TTOJIMKOHIeH carnu. Kimaccudukaius BOJIOKOH

3.19

Nnentudukanus opraHudecKuX COeIuHEHUH. PerneHue sKCnepUMEHTAlIbHBIX 3a1ad Ha
pacro3HaBaHUE OPraHUIECKUX BEIIECTB

3.20

['eneTnueckas CBsA3b MEK/y KJIacCaMU OPraHUYECKUX COCIUHEHUMN

XUMUS U )KU3HD
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4.1 Xumus B moBceqHeBHOW ku3HU. [IpaBmia Oe3omacHoOi pabOThl C €IKUMH, TOPIOUYUMHU H
TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBON XUMUU

4.2 Xumusg U 340poBbe. XUMHS B MEAUUMHE. XHUMHS M CEJIbCKOE XO34MCTBO. XUMHS B
MPOMBINIIEHHOCTH. XUMHUS M SHEPreTHKa: MPUPOJHBIA M MOMYTHBIA HEPTSHOW rasbl, UX
coctaB W wucnoib3oBaHue. CoctaB HepTH M ee mepepadoTka (MPUPOAHBIE HCTOYHUKH
YTJIEBOJIOPOIOB)

4.3 XuMHsT ¥ 9KOJOTHsA. XMUMHUYECKOE 3arpsi3HEHHUE OKpYXaloleld Cpeibl U €ro IMOCIEICTBHS.
Oxpana rugpocdepsl, TouBbl, aTMochepsl, GIopsl U GayHbl OT XUMHUYECKOTO 3arpsS3HEHHUS.
[TpoGiema 0TX0/10B U TOOOYHBIX TPOAYKTOB. AJTbTCPHATUBHBIC HCTOUHUKH YHEPTUU

4.4 OO0mue npeacTaBieHus O MPOMBIIIICHHBIX CIIOCO0AX MOJYYEeHUs XMMHUYECKHUX BEIIECTB (Ha
MpuUMepe TMPOU3BOJICTBA AMMHAKa, CEPHOM KHUCJIOTHI). YepHas W I[BETHas METaJUTyprHsl.
CrexIo u cuiIMKaTHasi IPOMBIIUIEHHOCTh. [IpoMbliiienHas oprannueckast Xumust. Colpbe 115
OpraHUYECKON MPOMBIITUICHHOCTH

5 Tunel pacyeTHbIX 3a/1a4

5.1 PacueTrsr Macchl BemecTBa Ui 00beMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00beMy OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuets! TeruioBoro s dexra peakuun

5.3 PacueTbl 00bEMHBIX OTHOILICHUN Ta30B MPU XUMHUECKUX PEAKIUIX

54 PacueTsl Macchl (00BeMa, KOTMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB
JIaHO B M30BITKE (MMEEeT IpHUMECH )

55 PacueTsl MaccoBoil WM OOBEMHON IONMU BBIXOAA MPOAYKTAa PEaKIHHU OT TEOPETUYECKHU
BO3MOKHOTO

5.6 Pacuetsr Macchl (00beMa, KOJTMUECTBA BELIECTBA) MPOIYKTa PEaKIMH, €CIIM OJJHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpA C OIpeIeICHHOW MacCOBOH JI0JI€i pacCTBOPEHHOI'O BELIECTBA

5.7 PacueTtsl ¢ wucnosnb3oBaHMEM MOHATHH '"MaccoBas nousid", "MojsipHas KOHLEHTpauus',
"pacTBOPUMOCTB"

5.8 Haxoxxnenne MonexyssipHOW (GOpMysIbl OPraHWYECKOTO BEHIECTBA MO €ro IJIOTHOCTH H

MaCCOBBIM OOJISAM 3JICMCHTOB, BXOOAINMWX B €I'0 COCTAB, WJIM 110 IIPOAYKTaM CropaHus




