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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo XMMHHM Ha YpOBHE CpeaHEro ooiiero odpasoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoit denepauuny,
TpeOoBaHMil K pe3yJbTaTaM OCBOEHUS (enepalibHOil 00pa30BaTEeIbHOI MPOrpaMMBI CPETHEr0 O0IIero
oOpaszoBanus (POII COO), npeacraBneHHbIX B DenepalbHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konnenmuu mnpemnogaBaHus y4eOHOro TIpeaMeTa «XUMHUS» B
oOpa3oBaTenpHBIX  OpraHmzanmsx  Poccuiickoit ~ Dexepammu,  pealu3yIOUIMX  OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOrPaMMbI, U OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHS BOCIHUTAHUSA B
Poccuiickoit @enepanuu Ha nepuo A0 2025 rona» (Pacnopsixenue [pasutenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAX0JI0B K pa3pabOTKe MpOrpamMMmbl MO XMMHUH, K OINpPEICIICHUIO OOIIeH CTpaTerdu
oOy4YeHHsl, BOCIIUTAHUS U PA3BUTHS OOYy4aIOUIMXCA CPEICTBaMU yueOHOro mpeaMera «XUMHSD» A
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBHIM KoHIenTyanbHble mnonoxeHus P®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€JIeH, Colep)KaHusi, pe3ylbTaToB OOy4YeHHs U TpeOOBaHH K YpPOBHIO
MIOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o0pazoBaHue, MOTYy4yaeMoOe BBIITYCKHHUKaMU 00I1e00pa30BaTeIbHON OpraHu3aluy,
SBJIAETCS HEOTHhEMJIEMOW 4YacTbl0 HUX 00pa3oBaHHOCTH. OHO CIYXMT 3aBEpLIAIOLUIUM 3TarloM
peanu3aiyy Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KITFOUEBBIX [IEHHOCTEH, MPUCYIIMX LIETOCTHOMN
CUCTEME XMMMUYECKOIO O00pa30BaHMsA. OTU LIEHHOCTH KAacaloTCs IIO3HAHUS 3aKOHOB IIPUPOJIBI,
(hopMUpOBaHUS MUPOBO33PEHHUS U O0IIEH KyJIbTYpbl UEJIOBEKA, a TAKKE SKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/0pOBBI0 M HpUPOAHOI cpexe. Peammsyercs xummueckoe oOpa3oBaHue
o0yJaroluxcsi Ha YpOBHE CpPEIHEro 0011ero oopa3oBaHus CpeICTBaMU yueOHOro npeaMeTa « XuMHus»,
coJiepKaHue U MOCTPOEHHE KOTOPOTO OIPEeSICHBI B IPOTrPaMME [0 XUMHUH C YUETOM celIu(PUKH HAyKU
XUMHH, €€ 3HaUeHUs! B MMO3HAHUU MPUPOJIBI U B MAaTEpUAIbHOMN KU3HU OOIIECTBa, a TAaKKe C yu4ETOM
O0IIKX 1eNIe ¥ MPUHIIMIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OOIIEro
obpasoBanus B Poccuiickoii @eneparum.

XuMHsT Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT 0coOyi pojb B COBPEMEHHOM
IUBWJIN3AIIMH, B CO3JaHMM HOBOW 0a3bl MaTepuasbHON KyiabTypbl. OHa BHOCHUT CBOW BKJIaj] B
(opMHpOBaHKE PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE LIEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’ KaroIleM MUpE Kak O €IMHCTBE MPHUPOJIbI U UeIoBeKa, KOTOpoe GopMUpPyeTCsl B XMMHUU HAa OCHOBE
ITOHMMAaHHMS BELIECTBEHHOI'O COCTaBa OKPY>KAOIIEr0 MUPa, OCO3HAHUSI B3aUMOCBSI3U MEKY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYIMMH €CTECTBEHHBIMH HAayKaMH, XUMHsS cTaja HEOThEMJIEMOU
4acTbl0 MUPOBOW KYJBTYpPbI, HEOOXOIUMBIM YCIIOBUEM YCIEIIHOTO TPyJa M XKU3HU Ka)XJ0ro ujeHa
obmectBa. CoBpeMeHHass XHMMHs Kak Hayka CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HalpaBJieHa Ha pelIeHUe II00ANbHBIX MPoOJieM YCTOMYMBOTO Pa3BUTHS YEJOBEUYECTBA — CBHIPHEBOIA,
HHEPreTUUECKO, MUIEBOM, IKOJOTHUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cooTtBercTBHU € 001IMMU HENSIMU U IPUHIIUIIAMH CPETHEro O0IIero 00pa3oBaHus CoJAepKaHUE
npeamera «Xumus» (10-11 kmaccbl, 6a30BbIil ypoBEeHb H3YUEHHUS1) OPHEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOMIICKYIbTYPHYIO TOJATOTOBKY  OOyYaroIIMXCsl, HEOOXOAMMYH WM i BBIPAOOTKH
MHPOBO33PEHUYECKUX OpPUEHTUPOB, YCIELIHOINO BKJIIOUEHUS B JKM3Hb COLIMYMA, IPOJODKEHUS
0o0pa30BaHMs B pa3IUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEII.

CocraBnsromuMu npeaMera «XuMEsD SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XuMus u
«OOuias 1 HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUM 110 HEOPTAaHMUECKON XUMHUH (C BKIIOYCHHEM 3HAHUH U3 001en
XUMUHW) U OpraHu4ecKor xumun. OOpMUpPOBAHKUE TAHHON CUCTEMBbI 3HAHUU TIPU U3YYCHHUH MpeaIMeTa
o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000pa3ys BEIIECTB HA OCHOBE OOIIUX MOHATHIA,
3aKOHOB M TEOPHUI XUMUHU.

CrtpykTypa conepskanusi KypcoB — «Opranndeckast Xumusi» u « O0I11ast 1 HEOPraHUYECKask XUMUS)
chopMUpOBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3YyYEHHI0 yueOHOro
MaTepuaia M OOyCIIOBJIEHA MCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHMH Ha ONpeIeNEHHBIX
TEOPETUYECKHUX YPOBHAX. Tak, B Kypce OpraHu4eckoil XMMUU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUM CTPOEHUS OPTaHWYECKUX COEIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKUX



U DJIEKTPOHHBIX MPEJICTaBICHU 0 cTpoeHuu BemecTB. CBefeHHs] 00 U3yyaeMbIX B Kypce BellecTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJIOPOJIOB 10 CIOKHBIX OMOJOTHYECKU aKTUBHBIX coeuHeHuM. B Kypce
OpPraHMYECKON XHMHHM TIONY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus MepBOHAYAIBHBIC MIPEJICTABIICHUS O XUMUYECKOH CBSI3U, KJIaCCU(UKAIMOHHBIX MPU3HAKAX
BEILECTB, 3aBUCUMOCTH CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUN.

[Tox HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMHsD 0a30BOTO YPOBHS paCCMAaTPUBAETCS M3YUEHHBIN
Ha YpOBHE OCHOBHOT'O 00IIETr0 00pa30oBaHUs TEOPETHUECKH MaTepuan U (DaKTOJIOTHUYEeCKHe CBEACHUS
0 BEIIECTBaX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Im1as 1 HEOpraHuuecKass XuMush»
o0ydaromuMcsl TMPeIOCTaBIAETCS BO3MOXHOCTH OCO3HATh 3HAUEHHE MEPUOJAMYECKOTO 3aKOHa C
OOIIETEOPETUYECKUX M METOAOJOTHYCCKUX TMO3UIUH, TIy0XKe IMOHSATh HCTOPUYECKOE H3MEHEHUE
(yHKIHI 3TOT0 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIOMIEH W MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHHMI O BaXKHEHMIIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHHUHM, CBOMCTBaX H
MIPUMEHEHUH, A TAK)KE€ O XMMHYECKUX PEAKUUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX INPOTEKaHUs
nononHsieTcs B kKypcax 10 u 11 xmaccoB sjeMeHTaMu COJEPKaHMsl, UMEIOIUMH KYJIbTYpPOJIOTHYECKUN
U TPUKIAIHON XapakTep. JTU 3HAHUS CIIOCOOCTBYIOT MOHHUMAHHUIO B3aUMOCBSI3U XHMHUHU C JPYTHMH
HayKaMM, pacKpbIBAalOT €€ pOJIb B II03HABATEIBHOW M IIPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBaXXEHHS K MPOIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTUUYECKHX
MPWIOKCHUH XWMHUH, IOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAYUMBIX MpoOIeMax, CBI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh HH(POPMAIUIO U MPUMEHSTh
€€ JIJIs TOTIOJIHEHUS 3HAaHUH, PELICHUSI MHTEUIEKTYaJIbHBIX U SKCIIEPUMEHTAJIBHBIX UCCIIE0BATEIBCKUX
3anad. B neiaom cogepxanue yueOHOro rnpeamera « XuMus J1aHHOTO YPOBHS U3YUYESHHsI ODUEHTHPOBAHO
Ha (popMUpPOBaHUE Y 00YUAIONINXCS MUPOBO33PEHUYECKONM OCHOBBI JIsi TOHUMaHUsT GUITOCOPCKUX UICH,
TaKUX KaK: MaTepHalIbHOE €JUHCTBO HEOPTaHWYECKOTr0 W OPraHu4ecKoro Mupa, 00yCIOBIEHHOCTb
CBOMCTB BEIIECTB KX COCTAaBOM U CTPOCHUEM, I[103HABAEMOCTh MPHUPOIHBIX SBICHUN MyTEM
JKCIIEPUMEHTa M pEeUICHHs MNPOTUBOPEUYMIl MEXIy HOBBIMH (akTaMM U TEOPETHUYECKHUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHU B PEIICHUU DKOJOTUYECKUX MPOOJIeM, a TaKke MpoosieM
cOepeKeHHsI SHEPTeTHUECKUX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTEpHUasOB.

B mutane pemieHust 3a7a4 BOCTIUTAHUS, Pa3BUTHS M COLMATHM3AIUN OOYYAIOIIUXCS TPHHSITHIE
[porpaMMoON IO XMMHUHM TMOAXOAbl K ONPEIEICHUI0 COAEPKAHMS UM IOCTPOEHUs MNpeaMera
MpeIycMaTpuBaT GOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JCHCTBHM, UMEIOMUX 0a30BOE 3HAUCHHE
JUTSL pa3NIAYHBIX BUOB JEATEILHOCTH: PEIICHUS MPo0OJieM, TIONCKa, aHalln3a 1 00paboTku nHpopmaIuu,
HEOOXOMUMBIX I TPUOOPETCHUS ONbITa MPAKTUYECKOW U HCCIEIOBATEIbCKON ESTEIBHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XMUMUH.

B mpakTuke mpemnojaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHMs, TaK U Ha
YpOBHE CpeqHero o0Iiero oopazoBaHusi, Mpy ONPEACIIEHUU COJEPKATEIbHON XapaKTEepUCTUKU Liee
W3y4YeHHUs TMpeaMeTa HalpaBJI€HWEM [EPBOCTEIICHHOW 3HAYMMOCTU TPATUIMOHHO MPU3HAETCS
(hopMHpOBaHNE OCHOB XUMHUECKON HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUUYECKON
JESATEIbHOCTH YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOIUYECKON TOUKHU
3pEHHUsI TAKOM MOJAXO/I K OIIPENEIICHHUIO LIeJIed N3yUYEHHUs MIPEAMETA SIBISETCS BIOJIHE ONPABIAHHBIM.

CornacHo JaHHOHM TOUYKE 3pEHUS TJIABHBIMU LIEISAMHU U3YUYCHHS TIpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

* (hopMHUPOBaHHE CUCTEMbl XUMUYECKIX 3HAHUI KaK BaXKHEUIIIEH COCTABISIONIEH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa, B OCHOBE KOTOPOMW JieaT KIIIOYEeBbIE MOHATHUSA, (PyHAaMEHTaJIbHbIE
3aKOHBl M TEOPUU XUMHUHU, OCBOCHHME S3bIKa HAyKH, YCBOCHHE M MOHHMAaHUE CYIIHOCTU
JOCTYIHBIX 000OIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C MCTOpUeH HX
Pa3BUTHUS U CTAHOBJICHUS;

* (opMupoBaHME U pPa3BUTUE NPEJCTABICHUNH O HAyYHBIX METOJax I[O3HAHUS BELIECTB U
XUMHYECKHUX PEaKIUil, HEOOXOANMBIX JJIsi MPUOOPETCHUsT YMEHUN OpUEHTHUPOBATHCS B MHPE
BEIIECTB M XHWMHYECKUX SBIICHHH, HMMEIOIUX MECTO B IpPUPOJE, B IPAKTUYECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHHUH M CHOCOOOB JCSITEIBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TPaBUil 0€30MaCHOTO OOpAICHHS C BEIIECTBAMH.

Hapsiny ¢ sTum, comepkaTtenbHas XapaKTepUCTUKA IeJied W 3a7a4 W3ydeHHUs MpeaMeTa B
nporpaMMme Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUMU C HOBBIMU NPUOPUTETAMH B



cucreMe cpenHero obmero oOpazoaHus. CeromHs B NpENoAaBaHUM XUMHU B OOJNbLICH CTENEHU
oTHaéTCsl MPEANOYTEHHE MPAKTUYECKONH KOMIIOHEHTE COAEp)KaHUS OOYy4eHHs, OPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHHUKA 00I1e00pa3oBaTeNbHON OpraHW3alliy, BIAACIONIero He HabopoM 3HaHWM, a
(YHKIIMOHATBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AaMH W YMEHHUSIMH aKTUBHOTO TIOJTYYCHHUS 3HAHUHA U
NPUMEHEHHS UX B peajIbHOM KHU3HU JUTA PEIICHHs MPAaKTHUECKHUX 3a/1ad.

B cBs3u ¢ 3THUM TpW M3ydeHUM TpeaMera «XUMHsS» JOMUHHPYIOIee 3HAaueHHue MpruoOpeTaroT
TaKHe e U 3a/1a4H, KaK:

ajanTanus oOydyaromMXcs K YCIOBHSM IHHAMHUYHO Pa3BUBAIOLIETOCS MHpa, (popMupoBaHue
MHTEIUICKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TIPUHATHIO TPAaMOTHBIX pEUICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dopmMHupoBaHHE y OO0YYarOMUXCs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETECHILUH), WMEIOMINX
YHUBEpCAJIFHOE 3HAUCHHE ISl PA3IMYHBIX BUIOB ACATEIBHOCTU: PELICHUs MPOoOIeM, TONCKA, aHaIn3a
1 00paboTku nH(OPMAIHH, HEOOXOAUMBIX ISl IPHOOPETEHUS OTIBITA IS TEILHOCTH, KOTOPAsi 3aHUMAeT
Ba)KHOE MECTO B NMO3HAHUM XMMHH, A TAKKE JUIS OILEHKU C MO3MIHUI IKOJIOTHYECKO 0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPraHM3M YeJIOBEKA U MPUPOIHYIO CpeLy;

pa3BUTHE TIO3HABATEJIFHBIX MHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH
00yYaromuxcs: CocOOHOCTH CaMOCTOSITENTFHO NPUOOPETaTh HOBBIE 3HAHUS 110 XUMHH B COOTBETCTBUHU
C JKM3HEHHBIMU IOTPEOHOCTSAMH, HMCHOJIB30BaTh COBPEMEHHBIC MH(OPMAIMOHHBIE TEXHOJOTUH IS
MOUCKA U aHAIM3a Y4eOHOH U HAYYHO-TIONYJISIPHON HHPOPMALIUU XUMHUECKOTO COJICPIKAHMS;

¢dopMupoBaHHE W pPa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHS,
HaOJII0AAaTeNbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IPU
IUITAHUPOBAHHUH ¥ ITPOBEJICHUN XUMHYECKOTO YKCIIEPUMEHTA;

BOCIIUTaHHE y 00ydaromuxcs yOexIEHHOCTH B TYMaHUCTUYECKON HANpaBIEHHOCTH XUMHH, €&
Ba)KHOW POJIM B PELICHUH TTIOOATBHBIX MPOOJIEM PAIllMOHATIBHOTO MPUPOJONOIB30BAHMS, TOTIOTHEHUS
HHEPreTUYECKUX PECYpPCOB M COXpPAaHEHMs MPHUPOJHOTO DPABHOBECHS, OCO3HAHHMS HEOOXOAMMOCTHU
OepeXHOT0 OTHOIICHHS K TPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE IPUOOPETEHUS OIIBITA UCTIOJIb30BAHUS
MOJTYYCHHBIX 3HAHUH Ul TPUHATHS TPAMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX ¢ XMMUYECKHUMU
SBJICHUSIMH.

B yueGHOM 1u1aHe cpeHero oomero o0pazoBaHus NpeaMeT «XUMHUs» 0a30BOr0 YPOBHS BXOAUT
B COCTaB IpeIMETHON obnacTu «EcTecTBeHHO-HAYYHBIE IPEAMETHI.

OO1m1ee yuCIIo 4acoB, OTBENEHHBIX JUISI M3yUSHHUS XUMHH, HA 6a30BOM YPOBHE CPEJHETO OOILIETOo
oOpasoBanus, coctapiseT 68 gacos: B 10 kimacce — 34 yaca (1 gac B Hegemo), B 11 kimacce — 34 vaca (1
4yac B HEJCIIO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

[Ipeamer opranuueckoi XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJIyY€HUH HOBBIX
BELIECTB U MaTepHaioB. Teopus CTpoeHus opranndeckux coequnennii A. M. bytiepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHble (OpMyJIbl OpraHMYECKUX BellecTB. I'omonorus, usomepus. XumMudeckas
CBSI3b B OPraHUYECKUX COEIMHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o KiacCU(pUKALMKM OPraHUYECKHX BellecTB. HoMeHKIaTypa OpraHM4ecKHx
COEIMHEHUI (cHucTEeMaTHYecKas) U TPUBHAJIbHBIE Ha3BaHUS BAaXXHEMILMX IMPEACTABUTEIEH KIaccoB
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3yUEHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0Opa3llaMu OpraHMYEeCKMX BEIIECTB M MaTepuUaJlaMd Ha MX OCHOBE, MOJICJIIMPOBAHUE MOJEKYJI
OpPraHUYECKUX BEIECTB, HAONIOJCHUE W OMHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILECHUIO
OpraHUYECKUX BEIIECTB IIPU HarpeBaHuM (IJIaBJIeHUE, OOYTIIMBAHUE U TOPECHHUE).

Yraesonopoasl



AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKUH psAll. MeTaH U 3TaH — IpOCTENIINE NPEACTaBUTEIN
QJIKAHOB: (M3WYECKHE M XUMHUYECKHE CBOWCTBA (peakiMM 3aMeIleHHUs M TOPEHUs), HaXOXKICHHE B
MPUPOJE, NOJyYEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHH psl. OTWIEH U NPONWIEH — MpOCTeHIne
MPE/ICTAaBUTENIM  QJIKeHOB: (U3WYECKHEe U XUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMUS,
raJIOrT€HUPOBAHUS, THIpaTalluy, OKUCIEHUS U MOJIMMEPU3ALINN), TOTYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MeTunOyTaaueH-1,3: cTpoeHne, BaKHEHIITHE XUMHIECKUE CBOMCTBA
(peakuus nonuMepusanun). [loydyeHne CHHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN pAll. ALIETUIIEH — MPOCTEHIIUI
MPEICTaBUTENb AJIKUHOB: COCTaB, CTpPOCHHE, (HU3MUECKHE W XUMHUYECKHE CBOWCTBa (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHUS ), TOJTyYeHHE U IPUMEHEHHE.

Apensl. bensom: cocraB, cTpoeHue, (uU3MUECKHE M XHUMHYECKHE CBOMCTBAa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHU ), TOJIy4eHUE U IPUMEHEHue. 1onyon: cocmas, cmpoenue, puzuueckue
U Xumuyeckue ceoucmea (peakyuu 2ano2eHuposanus U HUMpOBAHUs), NOJy4YeHue u NpumeHeHue.
TokcnyHOCTH apeHOoB. ['eHeTnuecKas CBA3b MEXAY YIiIeBOAOPOIAMH, IPUHAICKAIIUMHU K PA3INYHBIM
KJ1accam.

[Ipupoanbie UCTOUHUKH yTiaeBoa0poaoB. [Ipupoanslii ra3 u nonytHele HeTsAHbIE Ta3el. HedTh
u e€ mpoucxoxnaeHue. CrocoObl mepepabOTKM He(PTH: MEPeroHka, KPEKUHT (TePMUUYECCKHIA,
KaTaquTHueckuii), muponus. [IpoaykTsl nepepadboTku He(TH, X TPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €T0 epepaboTKH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHsI BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3laMu IjiacTMacc, KaydyyKoB M pe3uHbl, Koywiekiuu «Hedts» u «Yroawp», MoaeInpoBaHUE
MOJIEKYJI YTJIEBOJOPOIOB U rajoreHONPOU3BOIHBIX, IPOBEACHNE IPAKTHYECKON paboThl: MOTyYCHHE
STUJICHA U U3YYEHHUE €T0 CBOKCTB.

Pacuérturie 3amaun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJTUYECTBA MCXOIHOTO
BEIIeCTBA WM MPOAYKTA PEaklUu MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOIO M3 MCXOJHBIX
BEIIECTB WU IPOAYKTOB PEAKIIH).

Kucnopoacoaepxkamme opranudeckue coeMHeHUs

[IpenenbHble 0THOATOMHBIE CITUPTHL. METaHOI U ATAHOJ: CTPOCHUE, (PU3NUECKUE U XUMHUUECKUE
CBOMcTBa (peakuMM C aKTHMBHBIMH METaJUlaM{, TaJOreHOBOAOPOJaMH, TOpEHHE), NPUMEHEHHE.
Bopopoansie cBsi3u MeXIy MOJEKYyJaMH CIHPTOB. JleMCTBHE METaHOJa M ITaHOJa Ha OpPraHu3M
YEJI0BeKa.

MHOroaToOMHbIE COUPTHI. DTUIICHTIUKOIb U TIUIEPUH: CTPOEHUE, (PU3HUECKUEe U XUMHUECKUE
CBOICTBa (B3aMMOJEMCTBHE CO IIENIOYHBIMH METalllaMi, KaueCTBEHHAsl PEaKIisi Ha MHOTOATOMHbIE
cnupthl). JlelicTBue Ha OpraHu3M uenoBeka. [IpuMeHeHne rimnepyuHa U TUIICHTJTUKOIISL.

®DeHoJ: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (hEeHOIa.
[Tpumenenue peHona.

Anbaeruabl U kemoHwvl. Dopmanbaeru, aleTaabAerull: CTpoeHHe, (PU3NUYecKre U XUMUYECKUE
CBOMCTBa (peakUMM OKHUCIEHHS U BOCCTAaHOBJICHUS, Kauye€CTBEHHBIE PEAKLUH), IOJIYyYEHUE U
IIPUMEHEHUE.

O/HOOCHOBHBIE TMpeJesibHbIe KapOOHOBbIE KHCIOTHL. MypaBbHHAs W YKCyCHas KHCIIOTBI:
cTpoeHue, (HU3MYECKHe W XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME MJIs Kiacca KHUCIOT, PEaKIIus
STepuUKaAINN), TOTyUeHUE U puMeHeHne. CTeaprHOBasi U OJICMHOBAsI KMCJIOTHI KaK MPEICTaBUTENN
BBICIIUX KapOOHOBBIX KHCIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeiiCTBHE.

CrnoxHble 3QUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Maponn3 cnoxxHbIX 3gupoB. Kupsl.
I'maponus sxupos. [Ipumenenue xupoB. bruosioruyeckast poJib > KUpPOB.

VYrneBoasl: cocTaB, Kilaccu(uKanus YrieBoJOB (MOHO-, JW- M ToJHcaxapuiabl). mroko3a —
MPOCTENIINI MOHOCAXapH/l: OCOOEHHOCTU CTPOEHUSI MOJIEKYJIbI, (PU3MUECKHEe U XUMUYECKUE CBOICTBA
(B3aumonetictBue ¢ runapokcunom meau(ll), okucnenne aMmmuadHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIFOKO3bI), HAXOKJEHUE B NMPUPOJE, MPUMEHEHNE, OUOIOruyecKas poJb.
®dortocunTe3. OpyKTO3a KaK U30MEp TIIFOKO3BI.

Kpaxman u unemmono3a Kak OpupojHble monuMepbl. CTpoeHHe Kpaxmana M IeJUTFOJIO3bI.
du3nyecKknue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoju3, KaYeCTBEHHAs PEAKLUs C HOAO0M).



DKcIepUMEHTAIbHbIE METObI M3yUEHHs BEIIECTB U UX MPEBPALEHUI: TPOBeACHUE, HAOII0IeHIE
U ONHMCAHME JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAaKIUU OJHOATOMHBIX
cnupToB (OKucieHue »sTaHona okcuaoMm Menu(ll)), MHOroaroMHeIX CcHUpPTOB (B3auMoOeHcTBUE
mnepuHa ¢ ruapokcuaom meau(Il)), ampaernnoB (OKMCIEHME aMMHA4YHBIM PAcTBOPOM OKCHAA
cepeopa(l) u rumpoxcuaom meau(Il), B3anmoaelicTBHE Kpaxmaia ¢ H0JI0M), MPOBEJCHUE MPAKTHIECKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOMN KUCIIOTHI.

Pacuérnble 3a1aun.

Brruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOTUYECTBA MCXOIHOTO
BEIIECTBA WU MPOJIYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3zoTcozaeprkalie oOpraHn4ecKrue COeAMHEHMsL.

AMUHOKHCIIOTHl KaK aM{QOTepHbIe OpraHuyYeckue coeauHeHus. Duznyeckne W XUMHUECKUE
CBOWCTBA AMUHOKHCIIOT (Ha MpuMepe MMLKHa). buongoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuasl.

benku xak npupoiHbIe BBICOKOMOJIEKYJIIpHbIE cCOeAMHEHUS. [lepBrYHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0enKoB. XMMHUYECKHE CBOMCTBA OENKOB: TMIPOJIN3, AEHATYpaLUs, KAUECTBEHHbIE PEAKLIUU
Ha OEJKH.

DKcIepUMEHTAIIbHbIE METO/Ibl U3YUEHUS BELECTB U UX NPEBpALLCHUN: HAOII0AEHNE U OIUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalus OCIKOB IPU HArPEBAHUH, IBETHBIE PEAKIIUH OCIIKOB.

BbICOKOMOJIEKYJISIPHBIE COCIMHEHUS

OcCHOBHbIE TIOHATUS XHMHMHM BBICOKOMOJIEKYJISIDHBIX COEJAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb INOJIMMEpPU3ALUM, CPEelHsAs MOJeKyJsipHas Macca. OCHOBHBIE METOAbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPU3aLUs U IIOJUKOHICHCALU.

OKCIIepUMEHTAIbHbIE METOJbl M3y4YeHMsI BELIECTB M HX IIPEBpAILEHUI: O3HAKOMJIEHHE C
o0pa3naMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H IpM M3ydyeHUM opraHudeckod xumuu B 10 Kiacce
OCYILECTBIIICTCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHATHH,
SIBJIFOIIMXCS] CACTEMHBIMU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOI'0 IIUKJIA.

OOwe ecTeCTBEHHO-HAay4YHbIE TOHATHS: SIBIEHUE, HAayuyHbIH (DakT, TMIIOTE3a, 3aKOH, TEOpus,
aHalM3, CHUHTE3, KJIACCU(PHUKAIMI, NEPUOTUYHOCTh, HAONIOIEHHE, W3MEpEHUE, HKCIEPUMEHT,
MO/JICJIUPOBAHUE.

@dusuka: marepus, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YpPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BELEeCTBA, (M3NYECKHE BEIMUYUHBI U €IUHUIBI UX
U3MEpEHUs.

buonorus: kmerka, opraHusMm, Ouocdepa, OoOMEH BemeCTB B oOpranusMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yIrIeBOAbI, KUPHL, (PEPMEHTHI).

I'eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, MOJIE€3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoNOrMsA: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHAIBHOTO IHUTAHMSA, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE Mpenaparbl, MaTepuallbl M3 HCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHU

XUMHYECKUH dJIeMEHT. ATOM. SIIpo aToMa, U30TOMBI. DIIEKTPOHHAS 000JI09Ka. JHEPTETHUECKUE
YpOBHU, TOMYpPOBHU. ATOMHBIE OpOUTaNU, S-, p-, d- 31aeMeHTBl. OCOOEHHOCTH pacHpeeICHUS
JJMIEKTPOHOB IO OpOUTaIsIM B aTOMax »JJEMEHTOB IEPBbIX YETHIPEX NEPUOAOB. OJIEKTPOHHAS
KOH(Urypaius aTOMOB.

[Tepuonuueckuii 3akoH u llepuoanyeckas cucrema xumudeckux snemeHtoB . 1. Menzaeneesa.
Cas13p nepuoguueckoro 3akoHa u I lepuoanueckoit cucrembl xumuueckux aieMeHnToB J1. 1. Menneneesa
C COBpPEMEHHOW Teopuel CTPOEHHs] aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XUMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOKHBIX BEIIECTB IO TPYIMIaM M MEpUoAaM. 3HAYCHHE
MEePUONYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.



CrtpoeHnue BemiecTBa. XMMHUECKasi CBSI3b. BUabl XuMu4eckoi CBs3M (KOBaJCHTHAs HEMOJSPHAS
U TIOJIApHAsi, MOHHAsI, MeTaJulndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHONW XMMHUYECKOW CBS3U
(oOMEeHHBIN U TOHOPHO-AKIIENITOPHEIN). Bomopoanas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIIATENEHOCTD.
Crenens okucieHus. IoHbI: KATHOHBI M AHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHUsA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUMbl KPUCTANIMYECKMX pEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

[lonsiTne o aucnepcHbIXx cuctemax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBast A0
BEILECTBA B paCTBOPE.

Knaccudukanuss HeopraHmveckux coequHeHnid. HoMeHkiaTypa HEOPraHWYEeCKHX BEIIECTB.
I'eneTnueckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAICKAIIUX K PA3TUYHBIM KJIACCaAM.

Xumnueckass peakius. Krnaccudukanmss XMMHYECKHX peakluidi B HEOPraHMYECKOW U
OpraHWYECKON XUMHUHU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U PEBPALICHUS SHEPTUU
MIPU XUMUYECKUX PEAKITUIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3au4HbIX (akTopoB. OOpaTHUMble peakIuu.
Xumundeckoe paBHoBecHue. PaKkTOpbl, BIUSAIONIME HA COCTOSIHUE XMMHUECKOro paBHoBecHs. [IpuHumn
Jle aTense.

Onexrponutuyeckas auccounanysi. CuibHbIe U ciiadble 21eKTpoiuThl. Cpea BOTHBIX PACTBOPOB
BEILECTB: KUCNasl, HEUTpasabHas, IIeJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIEC PEAKLIMH.

DKcrepuMEHTAIbHbIE METOJIbl U3yUEHUS! BEIECTB U UX MPEBPALICHUI: JEMOHCTpaLUs TaOIHIl
«llepuonuyeckasd cucrema xumuyeckux o3uieMeHToB [[. WM. MenneneeBa», usydeHue Mojenei
KPUCTAINIMYECKUX PEIETOK, HAOMIOJCHHE U OMMCAHUE IEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX OIBITOB
(pasznokeHue INepokcHuaa BOJOpOJa B IPUCYTCTBHM KaTalau3aTopa, ONPEAEICHUE CPElbl pacTBOPOB
BEIIECTB C IOMOIIBIO YHUBEPCAJIBHOTO HWHAMKATOpa, PEaklud HOHHOro oOMeHa), MpOBEACHUE
MIPAKTUIECKON paboThl «BiusHUE pa3InyHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIIumy.

Pacuérurie 3amaun.

Pacuérbl mo ypaBHEHUsSM XUMHUYECKMX PEaKLM, B TOM 4YHUCJIE TEPMOXMMHYECKUE DPACUETHI,
Pacy€ThI C UCIIOJIB30BAHNUEM MTOHATHS «MACcCOBask JOJI BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxxenue HemetawioB B [lepuoandeckoi cucreMe XuMudeckux 3neMeHToB J1. 1.
MenneneeBa 1 0COOGHHOCTH CTPOEHHUsI aroMOB. Pu3nUecKHe CBOHCTBA HEMETAIIOB. AJUIOTPONHS
HEeMEeTaJUIOB (Ha MpuMepe Kucaopoaa, cepsrl, pocdopa u yriepona).

XVUMUYECKUE CBOWCTBA BAXHEHUIINX HEMETAILIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa
Y KPEMHHUS) U UX COeTMHEHUH (OKCUIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHHI).

[IpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertamibl. [lonoxxenue metamioB B [lepuonnueckoit cucrteme XuMuueckux siaemeHToB [l U.
MenpeneeBa. OCOOCHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JI09eK aToMOB MeTasuioB. OO1mue pusndeckre
CBOICTBa MEeTAITOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUHN Pl HANIPSHKEHUH METAIIIOB.

XYUMUYECKUE CBOMCTBA BXKHEHIIMX METAIIOB (HATPHMA, KalWi, KaJdbIMii, MarHUi, aTlOMUHUH,
LUHK, XpPOM, KEJI€30, ME/Ib) U UX COCTUHEHUII.

O6mre ciocoObl moyyeHus MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB M MX NPEBPALICHUMN: W3YYEHHE KOJUIICKIIUH
«MeTansl U CIUIaBbl», 00Pa3IOB HEMETAIIOB, PEIICHNE YKCIIEPUMEHTATBHBIX 3a/1a4, HAOTIOACHUE U
OIMCAaHUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCUAA ATIOMUHUS C
pacTBOpamMu KUCIOT U LIEJI04Yel, KaueCTBEHHbIE PEaKlIMi Ha KATUOHBI METAJJIOB).

Pacuérnrie 3amaun.

Pacuétpl Macchel BemecTBa Uik 00bEMa ra30B 10 U3BECTHOMY KOJUYECTBY BELIECTBA, MACCE MU
00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacYEThl MacChl (00bEMa, KOTMUECTBA BEIISCTBA)
IIPOJYKTOB PEAKLMH, €CIU OJHO U3 BELECTB UMEET IPUMECH.

XuMUA U )KU3Hb

Ponp xumum B 00OECHEYEeHHUH SKOJOTUYECKOW, DHEPreTUYECKOW W MHIIEBON 0e30macHOCTH,
pa3BuTUU MeaUIMHBL. [IOHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYCCKUX PEAKITUH.



[IpencraBnenuss 00 OOIIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOJYYEHUs Ba)KHEHIINX
BEIIECTB.

YemoBeK B MHpE BEUIECTB U MaTEpPUANIOB: BaXXHEHMIIME CTPOUTEIbHBIE MaTepHaIbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KpacKd, CTEKJI0, KEepaMHKa, MaTepHasibl g DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNUYeCKHe U MUHEpaIbHbIe y100pEHUS.

XuMUs U 310pOBbE YEJIOBEKA: MpaBuja MCIOIb30BaHUS JIEKApCTBEHHBIX IMIpENapaToB, MMpaBuia
0€30MacHOTO UCIIOIb30BaHU MPENnapaToB OBITOBOM XUMUU B TTOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBS3H.

Peanuzarust MeXIpeaAMETHBIX CBS3€d MPH W3YYeHUHW oOIIeld W HeopraHudeckol XuMuu B 11
KJIaCCe OCYIIECTBIISETCS 4Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHUN, TaK U
MOHATUH, ABISAIOIIMXCA CUCTEMHBIMHU JUISI OTJAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TMOHATHS: HAYYHBIH (pakT, Tumoresa, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJIaccCHu(pUKaIus, NEPUOANYHOCTb, HAOMIOACHNE, SKCIIEPUMEHT, MOICTUPOBaHNE, U3MEPEHHE,
SIBJICHUE.

®usuka: Marepus, HSHEPrus, macca, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, H30TOIl,
pPaZMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHMYECKH YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperatHoe
COCTOSTHUE BeIlleCTBa, (PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opranus3m, sKocucremMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTbI, BUTAMUHBI,
oOMeH BElIeCTB B OpraHUu3Me.

I'eorpadus: MuHEepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorusa: XWMHUYECKass NPOMBIIUIEHHOCTb, METaJULypIusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHAJIOB, CEIbCKOX03SIHCTBEHHOE IPOU3BOJICTBO, MUILEBAs IPOMBIIIICHHOCTb, (papMalieBTHIecKast
MIPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETHUECKHX IPENapaTroB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTepuasoB, JEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JUYHOCTHBIE PE3YJIBTATDI

@I'OC COO ycranaBiauBaeT TpeOOBAaHHS K pe3yJbTaTaM OCBOCHHUS O0YYarOIIMMHUCS MPOrpamMm
cpemHero o6bmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM H TpeAMETHBIM). Haydno-
METOJIMYECKON OCHOBOMW ISl pa3palbOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHUS MPOTPaMM CPEITHETrO
o01mero o0pa3oBaHus SBIAECTCS CUCTEMHO-AEATETFHOCTHBIN MTOIXOI.

B cooTBeTCTBUY € CUCTEMHO-/IEATENLHOCTHBIM MOIX0/I0M B CTPYKTYPE JINYHOCTHBIX PE3YIbTaTOB
OCBOCHHS TMpeaMeTa «XHUMHs» Ha YPOBHE CpPEIHEro OOIero oO0pa3oBaHUs BBHIACICHBI CIICTYIOIINE
COCTAaBJISIOIIHNC:

OCO3HaHUE OOYYAIIIUMHCSI POCCHHCKON TpakIaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;

HaJU4Yre MOTUBAIIUU K O0YUYEHUIO;

[[EJICHANIPABICHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUH IJMYHOCTH HAa OCHOBE KITFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAJAHUIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIOCOOHOCTh OOYyYaloIUXCs PYKOBOJICTBOBATHCS B CBOCH NIEATEIHHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMU, IPUCYITUMU IIEJTOCTHON CUCTEME XUMHUYIECKOTO 00pa30BaHUs;

HaJIM4YMe MPABOCO3HAHMS KOJOTHUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh IEIU M CTPOUTH
JKH3HEHHBIE IJIaHEL.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS MpEaMeTa « XHUMUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCITUTATEIHLHOM IEATEILHOCTH B COOTBETCTBHH C TYMaHUCTHUECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMU U HUJcalaMd POCCUICKOTO TPakIaHCKOTO OOIIecTBa, MPUHATHIMU B
oOmecTBe HOpMaMM M TIpPaBWJIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH O0YYAIOIIHXCS.

JIMYHOCTHBIE pe3yJIbTaThl OCBOSHUS MpeaAMeTa « XUMUSI» OTpakaroT CHOPMHUPOBAHHOCTH OITBITA
MO3HABATEIHPHON M IPAKTHYECKOH JIEATETHHOCTH 00YYAIOIIMXCS 110 peaTH3aliy IPUHSITHIX B O0IIIECTBE
LIEHHOCTEM, B TOM YUCJIE B YACTH:

1) rpamaaHCKOTr0 BOCIUTAHMS:



0CO3HaHMA 00YYaIOIUMKCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEHN, yBa)KEHHSI K 3aKOHY
U TIPaBOIOPAIKY;

MIPEJCTABICHHS O COLMAIBHBIX HOPMaXx M MPaBUJIaX MEXJINYHOCTHBIX OTHOILICHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESATENBHOCTH IpPH CO3JaHUM Y4YEOHBIX IPOEKTOB,
peleHNH y4eOHbIX U T03HABaTEIbHbBIX 33/1a4, BHINOJHEHUH XUMUUECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IpyTHX IpH
aHaJM3e pa3IMyHbIX BUJOB yUeOHOH e TeNbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEJHIO OTE€YECTBEHHOW XUMUU;

YBa)XEHUsI K IPOLECCY TBOPUECTBA B O0JIACTU TEOPUU M MPAKTUUYECKOIO NMPHUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTM)KEHHUS HAayKH €CTh Pe3yJbTaT JUIMTENbHBIX HAOMIOJEHUH, KPOMOTIUBBIX
9KCIIEPUMEHTAJIBHBIX MIOUCKOB, IOCTOSIHHOTO TpyZAa YYEHbBIX U IPAKTUKOB;

MHTEpeca U M03HaBaTEIbHBIX MOTUBOB B MOJYYEHHUU M MOCIEIYIOIEM aHaInW3e HHPOPMALUU O
MEPEOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHMS, 3TUUECKOTO [TOBEACHHUS;

CIOCOOHOCTH OLICHMBATh CHUTYyallud, CBSI3aHHbIE C XMMHUYECKHMMHU SIBICHHUSMH, U INPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLEHMBAaTh CBOE IIOBEJAEHUE U TMOCTYIKHM CBOMX TOBapulled ¢ MO3ULUI
HPaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUM 3TUX MTOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

MOHMMaHMsT IEHHOCTEH 370poBOro M Oe3omacHoro obOpa3za >KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuroIeHHs TpaBUII 0€301MacHOro 0OpAIeHHS C BEIIECTBAMU B OBITY, IOBCEITHEBHON KU3HU U B
TPYAOBOH AEATENbHOCTH;

MOHWMAaHMsI EHHOCTH MPAaBUJI MHIMBHUYyaJIbHOTO M KOJJIEKTUBHOTO 0€30MacHOTO MOBEICHUS B
CUTYyalHUAX, yTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOJEH;

OCO3HAHMSA TIOCIEACTBHA M HENPUATHS BPEIHBIX MPHUBBIYEK (YNOTpPEeOJICHUs aJIKOTroJs,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKaTUBHOH  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEJIOBATEIIbCKOM  J€ATENbHOCTH,
O0IECTBEHHO I10JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESATEIbHOCTH;

YCTAHOBKH Ha aKTHBHOE yYacTHE B PEIIEHUH IPAKTUYECKUX 3a/1a4 COLMAIbHOM HalpaBIeHHOCTH
(B pamMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY H3y4YeHMIO Mpodeccuil pa3iauyHOro poaa, B TOM YHCIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUN TI0 XUMUHY;

YBaKEHUs K TPYAY, JIIOJSAM TpyZAa U pe3ysibTaTaM TPYAO0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUIYAJbHOM TpaeKTOpuu oOpa3zoBaHus, Oymyleit
npodeccud U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHUS:

HKOJIOTUYECKH 11eTIeCO00Pa3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHMs TJ00aTBHOIO XapakTepa SKOJIOTHYECKUX NpoOIeM, BIUSHHUS SKOHOMUYECKHX
MPOLECCOB HAa COCTOSTHUE MPUPOAHOM U COILUATILHOM CPEIbI;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJNB30BaHMUSA JIOCTHIKCHUN XHMHUHU JUIS PEIICHUS BOIPOCOB
paLMOHAIBHOIO IPUPOAOIOIb30BAHNUS;

AKTUBHOI'O HENPUATHUS ACUCTBUH, IPUHOCAILUX BPEJ OKPYKAKOLIEH IIPUPOAHOU CpPEAE, YMEHUs
IIPOrHO3UPOBATh HEOJIArONpPUSATHBIE KOJIOIMUYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUHA U
[peJOTBpaIaTh UX;

HaJIM4Yus Pa3BUTOTO HKOJIOTMYECKOTO  MBILIUICHUS, SKOJIOTMYECKOHM KyJIbTYypbl, OIbITa
JESATEIbHOCTH 3KOJOTMYECKON HAIlPaBIEHHOCTH, YMEHUSI PYKOBOACTBOBATHCSA MU B IIO3HABATENIBHOM,
KOMMYHHKAaTUBHOM M COLMAJIBHOM NpPaKTHKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSITH
uzaeosioruu xemohoouwu;



7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIIECTBEHHOM MPAKTHKU;

MMOHVMAaHHUS CTICTIU(PUKN XUMHUH KaK HAyKH, 0CO3HaHUs €€ poyid B (QOPMHUPOBAHHUH PAIIMOHAIEHOTO
Hay4YHOT'O MBIIIICHHS, CO3JJaHUH IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IUHCTBE
MPUPOJIBI U YEJIOBEKA, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUs
MPUPOAHOTO PAaBHOBECHS;

yOSXKIAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOW IMBWIM3AHHA: B €€
TYMaHUCTHYECKOM HANPaBJIECHHOCTH U BAYXXHOM POJIM B CO3/IaHUH HOBOM 0a3bl MaTepUAIbLHOMN KYJIBTYPHI,
pelIeHnN TTI00ATBHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOH,
MUIIEBON U IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CTICUCHUH YCIIOBHH YCIIEIITHOTO
TpyJa U SKOJIOTHYECKH KOM(DOPTHOH KU3HH KaKOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAayYHO! IPaMOTHOCTH: MTIOHUMAaHUs CYLIIHOCTHA METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX
B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH UCTIOIh30BaTh MOTy4YaeMble 3HAHUS IS aHAIH3a U OObSICHEHUS
SIBJICHUH OKPY>KaIOIIEro MUpa U MPOUCXOAAIINX B HEM M3MEHEHUW, YMEHHS JIejaTh 00OCHOBaHHBIC
3aKJIFOYCHUSI HA OCHOBE HAYYHBIX (P)aKTOB M MMEIOIIUXCS JAHHBIX C IENBIO0 MOTYYCHHS TOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMUYCCKUE 3HAHUS JJIsl PEIICHUS TPOOIeM B
pEaTbHBIX KU3HEHHBIX CUTYyaIUsIX;

HMHTEpEca K MO3HAHUIO U UCCIIEI0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOPA30BaHHIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 XMMHH B COOTBETCTBUU C KU3HCHHBIMH IMOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TPYJla B pa3Iu4HbIX chepax mpodhecCuOHATBHOMN eATeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATDI

MertamnpeaMeTHble pe3yibTaThl OCBOCHUSI y4eOHOro mpeaMera «XUMHS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHuUs BKIIFOYAIOT:

3HaYMMble s (OPMHUPOBAHMS MHPOBO33PEHHS  OOYYAIOIIUXCS  MEXIUCIHUILTHHAPHBIE
(MeXIIpeIMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
CHCI_II/I(bI/IKy METOAOB ITIO3HAHUA, I/ICHOHL3yeMbIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCUICCTBO, 3Heer;1,
SIBJICHUE, TMPOIIECC, CHCTEMa, HAyJHbIM (DAKT, MPHHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
HCClIeIoBaHNEe, HA0II0IeHNE, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJbHbIe Y4YeOHBIC IEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue GopMUPOBaHHWE (PYHKIIMOHATHHONH T'PAMOTHOCTH W COIMATBHOW KOMIIETCHIIUU
00ydJaromuxcs;

CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IeWCTBUS B MO3HABATEILHON U COLMATBLHOM
MIPaKTHUKE.

MertanpeaMeTHble  pe3yibTaThl  OTPAKAIOT  OBJAJCHHE  YHHBEPCAIbHBIMH  YYCOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JTCHCTBUSMHU.

OByaieHne YHUBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE TeiiCTBHS:

CaMOCTOSITENILHO  (DOPMYJIMpOBaTH H  aKTyaIM3UpOBaTh MpoOJeMy, BCECTOPOHHE €
paccMaTpuBarTh;

OTPECIIATh eI JACITCILHOCTH, 3a/1aBas apaMeTPbl U KPUTEPUH UX JIOCTHIKEHHUS, COOTHOCHTD
PE3YNBTATHI EATEIBHOCTH C MMOCTABICHHBIMH LIEJISIMU;

HCII0JIb30BATh IPU OCBOCHUH 3HAHUN MTPUEMBI JIOTUIECKOTO MBITIICHUS — BBIJICIISATH XapaKTePHBIS
MPU3HAKY MMOHATHI M YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIONINE TOHSATHUS JUIS
O0OBSCHEHHS OTJICIBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KIIACCU(DUKAIIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHUYUHHO-CJIC/ICTBEHHBIC CBS3U MEK/Y N3YYacMbIMU SBICHHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, MO AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMaTPUBAEMBIX SBJICHHSX, (OPMYJIUPOBATH BBIBOABI H
3aKIIFOUYCHUS,



IPUMEHATH B MpOIlecce MO3HAHMSI, UCIIONIB3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBHIBATh MOJIEIBHBIC MPEICTABICHHUS — XUMHUECKUI 3HAK (CUMBOJI) AJIEMEHTa, XUMHUYECKast
dbopMyna, ypaBHEHHE XUMHUYECKOW peaklUd — TMpH pPEHIeHHUH Y4YeOHBIX TO3HABATENBHBIX U
MPAaKTUYECKHX 3aJ1a4, IPUMEHSTh Ha3BaHHBIC MOJICIIBHBIC ITPEICTABICHUS JIJIS BBIABICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHA.

2) 0a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIIni;

(hopMyIHPOBATH IETH U 33/1a4H UCCIIETOBAHMS, HCIIOJIF30BATh MOCTABICHHBIE H CAMOCTOSATEIBHO
c(hOpMyJIMPOBAHHBIE BOIMPOCH B KadeCTBE WMHCTPYMEHTAa MO3HAHHUS W OCHOBBI Al (POPMHUPOBAHUS
THITOTE3BI 10 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJa/JIeTh HABBIKAMH CaMOCTOSTEIbHOTO IUIAHUPOBAHMS W  TPOBEACHHUS  YUYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOMIOAAaTh 3a XOJOM IIpOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €r0 Pe3ybTaT, GOpMyIHPOBATH 000OLIECHHS U BHIBOIBI OTHOCUTENBHO JOCTOBEPHOCTH
PE3YJIBTATOB MCCIIEAOBAHUS, COCTABIISTE OOOCHOBAHHBIM OTUET O MPOJICIIAHHON padoTe;

MPHOOpPETaTh OMBIT YUEHUYECKON HCCIEA0BATEIBCKON M MPOEKTHOU NEATEIbHOCTH, MPOSBIAThH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOAOB PEIICHUS MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHHUS.

3) pa6ora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HMHGOpMaluu (HAy4YHO-TIONMYJSpHAsl JHUTEpaTypa
XHUMHUYECKOTO COJIEpKaHUs, CIIPABOYHBIE TOCOOHS, pecypchl IHTepHEeTa), aHAIM3UPOBAaTh HHPOPMALIUIO
pa3IUYHBIX BHJIOB U (GOpM TMpEACTaBICHHS, KPUTUYECKHM OLICHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTD;

(hopMynHUpOBaTh 3aMPOCH] U MPUMEHSTH Pa3IMYHbIE METO/IbI IPU MOUCKE U 0TOOpEe HHPOPMAIIHH,
HEOOXOAUMO JJIs1 BBIITOJTHEHNS yUEOHBIX 33124 ONPEACIEHHOTO TUIIA;

MpUOOpeTaTh OMbIT HCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (opMy mpenactaBieHus WHGOpPMAIUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIOJIb30BaTh HAYUYHBIN SI3bIK B KayeCTBE CpPEACTBa MpHU padoTe ¢ XMMHUECKON MHpopMaIueii:
NPUMEHATh MEXINpeaAMeTHble ((u3nyeckrne W MaTeMaTHUeCKHME) 3HAKM W CHMBOJIBI, (DOPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

UCTIOJIB30BATh M MIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISATHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATUBHBIMM el CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMoOil TeMbl B XOJ€ Iualiora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh HJIeU, (POPMYIUPOBATH CBOU MPEIOKEHHUS OTHOCUTENILHO BBIIOJHEHUS MPEAT0KEHHOM
3aJauu;

BBICTYIIaTh C TMpE3eHTAaleil pe3yslbTaTOB I03HABATEIbHOW JESTENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IMPH BBIMOJHEHHH XUMHUYECKOTO SKCIEPUMEHTA,
MPaKTUYECKOH pPAa0OTHI MO HCCIEJOBAHMIO CBOWCTB H3Yy4aeMbIX BELIECTB, peal3allMd y4eOHOTO
npoekta H  (HOpMyTUpOBaTh BBIBOJABI IO pe3yjbTaTaM IPOBEIEHHBIX HCCICAOBAHUN IMyTEM
COTJIACOBaHUS MO3UIMM B X0J1e 00CYKIEHUS 1 0OMEHa MHEHUSIMHU.

OBiajieHNe YHUBEPCATbHBIMH PeryJsTHBHbBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W OCYUIECTBIISATH CBOIO I[O3HABATENIBHYIO JESTEIbHOCTD,
ompenenss e€ Iend W 3a4a4yd, KOHTPOJIMPOBATH W IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
IpearaeMblii airOPUTM A€UCTBUIN NPU BHIMOJIHEHUH Y4eOHBIX U UCCIIeI0BATENIbCKHIX 3a/1a4, BRIOUPATh
Hanbonee 3pPEeKTUBHBIN CIIOCOO MX pEIIeHHUs ¢ Yy4ETOM IOIyYEHHUS HOBBIX 3HAHMH O BEIIECTBAaX U
XUMHUYECKHUX PEaKIHIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs OTpaxaroT:



c(OpPMUPOBAHHOCTh TPEJCTABICHUNA O XHWMHUYECKOW COCTABIISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUH B TO3HAHUU SBIICHUH MPUPOIBI, B (DOPMHUPOBAHUH MBIIUICHHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOIMMOW AJI PEIIECHUS MPAKTUYECKUX 3a/1ad U
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpENE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHMX 3HAHUK, KOTOpas BKJIKOYAET: OCHOBOIOJATAOLIUE IOHATHUS
(XMMUYECKUI  DJIEMEHT, AaTOM, DJJIEKTpOHHas o00o0Jlouka aToMa, MOJIEKYJa, BaJEHTHOCTbD,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas popmyra (pa3BEpHyTast U COKpalEéHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOAHBIN CKeleT, (yHKIIMOHATbHAS TPYIIa, paguKal,
M30MepHs, U30MEPhI, TOMOJIOTHYECKUI P, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPOI U a30TCOAEpKAIINE
COEIMHEHUS, MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHMS); TEOPUU U
3aKOHBI (Teopus CTpPOEHUs opraHuuyeckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKalllue B
OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUMN, (DAKTOIOTMUYECKHUE CBEICHUS
0 CBOMCTBAX, COCTaBe, MOJYyYEHUHU U O€30IIaCHOM MCMOIb30BaHUH Ba)KHEHIINX OPraHUYECKUX BEILECTB
B OBITY U IPAKTHUUECKOH JAESITEIbHOCTH YETIOBEKA;

c(OPMUPOBAHHOCTh YMCHHI BBISIBJIATH XapaKTEPHBIC MPHU3HAKU IMOHSATHH, YCTaHABIMBATH WX
B3aUMOCBSI3b, HMCIOJIb30BaTh COOTBETCTBYIOUIME IOHATUS IPU ONMCAHUM COCTaBa, CTPOCHHUS U
MPEBPALLECHUN OPTaHUYECKUX COCIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUH HCMOIB30BaTh XUMHUYECKYI0 CHMBOJHMKY [UJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMEHHON) (OpPMYS OPraHUYECKUX BEIIECTB H
YPABHEHUN XWMHUUYECKUX PEAKLUMN, U3TOTABIMBATH MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB s
WUIIOCTPALIMKM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHMUS,

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh HM3YyUYEHHBIX OPTaHUYECKUX
BEIIECTB 110 UX COCTaBY U CTPOCHUIO K ONPEAeNEHHOMY KiIacCy/Tpynne COeAMHEHUH (YIIIeBOIOPOIBI,
KHCIIOPOJI U a30TCOJIEpIKAIINE COeTUHEHNUS, BLICOKOMOJIEKYJISIPHbIE CO€IMHEHNS ), 1aBaTh UM Ha3BaHUS
1o cucremarnueckoit HomeHnkiarype (IUPAC), a Takxe npuBOAUTh TPUBUAJIbHBIE Ha3BaHUS OTIIEIbHBIX
OpraHMYECKUX BEUIECTB (PTWUJICH, NPONWIEH, aleTWICeH, JSTWICHIVIMKONb, TJIUUEPHUH, (eHOo,
(dbopmanpaeru, ameraibIeru], MypaBbUHAs KHCIIOTA, YKCYCHas KHUCIIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBas KMCIIOTA, MII0K03a, PPyKTO3a, KpaxMal, HeJUTi0103a, MIHIINH);

c(hOpPMHUPOBAHHOCTH YMEHHUS OMIPEICISATH BUABI XUMHUUECKOMN CBS3HM B OPraHUYECKHUX COSTUHEHUSIX
(omMHApHBIE W KPaTHBIC);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTh MMOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKHUX BEIIECTB
A. M. bytnepoBa 1151 00BsICHEHHST 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepuU30BaTh COCTaB, CTPOCHHE, (GU3UUYECKUE M XUMHYECKHE
CBOMCTBAa THUIHMYHBIX MPEJICTABUTENICH Pa3JIMYHBIX KJIACCOB OpPraHMYECKUX BELIECTB (METaH, JTaH,
STWJICH, NPONWJIEH, amneTwuieH, Oytamuen-1,3, metwiOyrtaauen-1,3, O€H30J, METaHOJ], ATaHOI,
STWJICHTIIUKOJb, TJIHIEPUH, (PEHON, aleTalbIeru], MypaBbUHAS M YKCYCHas KHCJIOTBI, TIOKO3a,
Kpaxmall, HeJITI003a, aMUHOYKCYCHasl KUCIIOTa), WIUTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MKy HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUi C UCIIONB30BAHUEM CTPYKTYPHBIX (opMyT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHHUKHU YTJIEBOJOPOJIHOTO ChIPbs (HE(PTH,
MPUPOAHBIN Ta3, Yroiib), CIOCOOBI WX MEPepadOTKH W TPAKTHUECKOE NPUMEHEHHE IPOIYKTOB
nepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYKCICHHS MO XUMHYECKHM YpPaBHEHUSM (MacChl,
00BbEMa, KOJTMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOAYKTAa PEaklUu MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MUCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOH 3HAHWKA 00 OCHOBHBIX METOJaX HAay4YHOTO
MO3HAHUS, UCTIONB3YEMBIX B XUMUU MPU W3YYCHHUH BEIIECTB M XMMHUYECKUX sIBIICHUH (HabOmoaeHue,
U3MEpEeHue, HKCIEPUMEHT, MOJCIUPOBAHME), HCIIOJIB30BATh CUCTEMHBIE XHMUYECKUE 3HAHMS IS
NPUHATUSA PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BELIECTBAMM M HX
MIPUMEHCHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COONMIOAATh MpaBUjIa IOJIB30BAHUS XUMHUECKOW MOCYAOH H
nabopaTOpHBIM 00OpYyOBAaHHMEM, a Tak)Ke MpaBWja OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH IO BBITTOJHEHUIO 1a00paTOPHBIX XUMHUYECKUX OMBITOB;



C(OPMHPOBAHHOCTh YMEHWH IUIAHUPOBATh W  BBINOJIHATh XUMHUYECKUH  JKCIIEPUMEHT
(npeBpallleHNss OPraHUYECKUX BELIECTB IIPH HaIrPEBAHUH, TTOJIy4EHHE ITUIIEHA U U3yUYEHHUE €r0 CBOMCTB,
KayeCTBEHHBIC PEAKI[MH OPTaHWYECKUX BEIIECTB, JCHATypalus OEJIKOB NpPU HarpeBaHHUH, IIBETHBIC
pcakuuu 6GHKOB) B COOTBCTCTBUH C ITPpaBHUJIaMH TCXHUKU 6e3OHaCHOCTI/I npu O6paIIIeHI/II/I C BeUIeCTBaMu
U J1abopaToOpHBIM 000PYIOBAHUEM, MPEJICTABIISATH PE3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (popme
3allUCH YPAaBHEHMM COOTBETCTBYIOLIMX peakUMid M (QOpMYyJIUpOBaTh BBIBOABI HAa OCHOBE 3TUX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHHA KPUTHYECKH aHATU3UPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMy0 M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBor MHQpopMaluu, UHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIFOIaTh TIPABHIIA YKOJIOTUIECKH 1IeJIeCO00Pa3HOTO MTOBEICHUS B
OBITY M TPYJOBOH NEATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 3II0OPOBbSI U OKPYKAIOUICH MPUPOIHOMN
Cpcabl, OCO3HABATb OIMMACHOCTb BO3I[€I>1CTBI/I$I Ha JKWBBIC OpPraHU3MBbI OHpeI[CJIéHHBIX OpTraHUYCCKUX
BEIICCTB, MOHMMAas cMbica mokazatens [1/IK, mosicHAT, Ha mpumepax CIOCOOBl YMECHBIICHHS W
MIPEAOTBPALLEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEJI0BEKA;

Ui 00yYaIOMIMXCSI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 370POBBSI: YMEHUE MPUMCHSTh 3HAHUS
06 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUA BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUIL CIIETIBIX M CJIA0OBUASIIUX OOYYAIONIUXCS: YMEHHE HMCIIOJB30BaTh pPElbe(HO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiinst mis 3anucu XuMu4Ieckux (hopMyIr.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «O0111as 1 HeOpraHuyecKasi XUMHUsD OTPaKaIoT:

c(hOPMHUPOBAHHOCTh TPEJACTABJICHUI: O XWMHUYECKOW COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SBIICHUH MPUPOBI, B (DOPMHUPOBAHUH MBIIUICHHUS U KYJIbTYPBI
JUYHOCTH, €€ (YyHKIMOHAJIBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUs MPAKTHUYECKUX 3a7ad U
IKOJIOTHYECKA 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJTHOM CPEJIe;

BJIQJICHHE CHUCTEMON XMMHYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIOJATAIOIINE TMOHSTHS
(XMMUYECKUH 3TIEMEHT, aTOM, H30TOTI, S-, P-, d- AIEKTPOHHBIE OPOUTATH ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BaJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasl CBS3b
(KoBaneHTHAs, MOHHAs, METAJUTMYECKasl, BOJIOPOIHAS ), KpUCTAJUIMUECKAs! PEIIETKA, TUIIBI XUMUYECKUX
peaKIuii, pacTBOP, BJEKTPOJUTHI, HEIICKTPOJUTHI, DICKTPOJIUTHYECKAS TUCCOLMAIMSA, OKUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOM PeaKliiy, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpust
3JIEKTPOJIUTUYECKON Auccormanuu, nepuoanyeckui 3axkon . M. MenneneeBa, 3aKOH COXpaHEHUS
MacChbl BELIECTB, 3aKOH COXPAHEHHMsSI M TMPEBpALICHUS HHEPrUUM TMPU XUMHUYECKUX PEAKIHIX),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XMMHUHM, MHPOBO33PEHUECKHUE 3HAHHUS, JICKAIIHE B OCHOBE
MOHMMAHUS TPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBIICHUH, (DaKTOIOTHYECKHE CBEIACHUS O
CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€30ITaCHOM MCIOJIb30BAHNN BAKHEHTIINX HEOPTaHUIECKUX BEIIECTB
B OBITY M MIPAKTUYECKON ACSITEITLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATh XapaKTEPHBIC MPU3HAKH TMOHSATHH, yCTaHABIWBATHh HX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPU OMUCAHUU HEOPTraHWYECKUX BELIECTB U
UX TIPEBPAILCHUI;

c(hOPMUPOBAHHOCTh YMEHUI HCIIOJIH30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTABIECHUS (HOPMYIT
BEIIECTB M YPaBHCHUM XUMHUYECKHX peakluid, cucremarndeckyro HomeHknatypy (IUPAC) wu
TPUBUAJIbHBIC HA3BaHUs OTACIbHBIX HEOPTaHUYECKHUX BEIIECTB (yrapHbIi ra3, yrieKUCIbli ra3, aMMHaKx,
raméHasi U3BeCTh, HeTalEHask U3BECTh, MUTHEBASI COJIA, TUPUT U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUH OMpPENeNsTh BAJCHTHOCTh M CTEMEHb OKHUCICHUS XUMHUYECKUX
9JIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BHJI XUMHUYECKOW CBsI3U (KOBaJICHTHAs, WOHHAs,
METaJUTMYECKasi, BOJIOPOIHAs) B COEAMHEHUSX, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOT'O BELIECTBA
(aTomMHasi, MOJEKYJIsSIpHAs, HWOHHAs, METAJUIMYECKas), XapakKTep Cpelbl B BOJHBIX PACTBOpax
HEOPraHWYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAIIC)KHOCTh HEOPTAHUYECKUX BEIIECTB 0 UX
COCTaBY K ONPEJEIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (TIPOCThIE BEIIECTBA — METAJUIBI U HEMETALIIBI,
OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, aM(pOTEpHBIC TUIPOKCHIBI, COJIN);



c(hOpMHUPOBAHHOCTh YMEHHH PacKpbIBaTh CMBICH Nepuoanyeckoro 3akona JI. 1. Menzaeneesa u
JIEMOHCTPHPOBATH €T0 CUCTEMATU3UPYIOIIY0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINM;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX
anemeHToB 1-4 mepuonoB llepuomuyeckoit cucrembl xumuueckux siaemeHToB Jl. M. Menneneesa,
UCIIONB3Ysl TIOHATUSA «S-, P-, d-DIIEKTPOHHBIE OPOUTANM», «IHEPreTHUUECKHUE YPOBHH», OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XUMHUYECKHUX DJIEMEHTOB M MX COCIMHEHUN MO TMEepuoaaM u
rpymnmnam [lepuoanueckoii cucremsl xumudeckux 35eMenToB /1. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHHN XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB Pa3NIMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHME F€HETHUECKON CBS3U
MEXIy HEOPraHMYEeCKUMHU BEIIECTBAMU C TOMOIIBIO YPaBHEHUU COOTBETCTBYIOUIUX XUMHUYECKHX
pEeaKIINii;

C(OPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIUPOBATH XUMHUYECKHE PEAKIHH 110 Pa3THYHBIM
Mpu3HaKaM (YMCIy U COCTaBYy pearupyrolluxX BEIIeCTB, TEMIOBOMY 3 (EeKTy peakiuH, W3MEHEHHUIO
CTeNeHel OKUCIICHUS AJIEMEHTOB, 0OPATUMOCTH PEAKIIMH, YIAaCTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUIl COCTABIATH ypaBHEHUS pPEaKIMi Pa3MUYHBIX THUIIOB, MOJHBIE U
COKpaIIEHHBIC YPABHEHHSI PEAKIIUii HIOHHOTO OOMEHA, YUUTBIBAsI YCIIOBUS, IPH KOTOPBIX 3TH PEaKIUU
UIYT A0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKINH, MMOATBEPXKIAIOIINE KAaYECTBECHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, PACHO3HABaTh OMBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPAX HEOPTraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHM PACKpPBIBATh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OalaHca ITHX PEaKIIHiA;

c(OpPMUPOBAHHOCTh YMEHHUH OOBICHATH 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOH peakiuu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEITHETO
BoznerictBus (nmpuHnu Jle Hlarense);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh XMMHUYECKUE IMPOIIECCHI, JICKAIIHNE B OCHOBE
MIPOMBIIIIJIEHHOT'O TIOJYyYEHHUS CEPHOU KUCIIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTD MTPEICTABICHHIMA
00 00IIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTHYECKUX MPOOIeMaxX XUMHUECKOTO TIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHS C MCIOJIb30BAaHUEM IMOHSITHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B NPU XUMHUYECKUX PEAKIHSIX, MAaCCHI
BEIECTBA WK 00BbEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY OJIHOTO U3
YYacTBYIONINX B PEAKIUU BEIIECTB, TEIUIOBOTO d(PQeKTa peakiry Ha OCHOBE 3aKOHOB COXPAHCHHS
Macchl BEIECTB, MPEBPAILIEHUS U COXPAHEHUS SHEPIHH;

c(OpPMUPOBAHHOCTh YMEHUW COONIOJATh TpPaBHIA TMOJB30BAHUS XUMHUYECKOW TMOCYIO0M W
nabopaTOpHBIM O00OpYyIOBAaHHWEM, a Tak)Ke IpaBWja OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH IO BBITTOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUW TIJIAHUPOBATH U  BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(pa3noxeHue mepokcHaa BOAOPOJAa B MPUCYTCTBUU KaTalIU3aTOpa, ONPEICIICHHE CPeAbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAIBHOTO HMHIUKATOpA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XMUMHAYECKON peakify, peakiii HOHHOTO0 0OMEHa, KaYeCTBEHHBIE peaKkIMK Ha Cyibdar-, KapOoHaT- U
XJIOpUI-aHUOHBI, HA KATHOH aMMOHHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aJa4 1o TeMaM «MeTaib u
«Hemeramib») B COOTBETCTBUM C MPABUIIAMUA TEXHUKU 0€30MaCHOCTH MPHU 0OpallleHUH ¢ BEIIeCTBaMU
1 1a00paTOpHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YIbTaThl XMMHUUYECKOTO KCIIEpUMEHTa B (hopme
3aMCH YPaBHEHHH COOTBETCTBYIOIIUX peaknuid W (QOpMYyIUPOBATH BBHIBOABI HAa OCHOBE 3TUX
pE3yNIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO HH(OPMAIHIO,
MOJIy4aeMy10 U3 Pa3HbIX HICTOYHHUKOB (Cpe/ICTBa MAaCCOBOM KOMMYHHUKaIMK, IHTEpHET U IpyTrux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA DKOJIOTUYECKH 11eJIeCO00Pa3HOrO MOBEICHUS B
ObITY U TPYJOBOH JESATEILHOCTU B LIETSX COXPAHEHHS] CBOETO 3/10POBbS U OKPY’KaloUIe MpupogHon
Cpeibl, 0CO3HaBaTh OMACHOCTh BO3/ICUCTBUS HA JKUBbIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazatens [IJIK, mosicHATh Ha mpuMmepax CrmocoObl YMEHBIIEHUS W TPEAOTBPAICHUS WX
BpPEIHOTO BO3JICUCTBHS HA OPTAaHU3M YEJIOBEKA;

JUTsT 0OYYaroNUXCsl ¢ OTPAHUYECHHBIMU BO3MOYKHOCTSIMHU 3/I0POBBSI: YMEHUE NMPUMEHSTh 3HAHHS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SBICHHUIA;



JUISL CJETBIX M CIHa0OBUISIIMX OOYYarOIIMXCS: YMEHHE MCIOJb30BaTh Pelibe()HO-TOUCUHYIO
cucteMy o6o3nauenuit JI. bpaitns nis 3anucu xuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoaunyecTBo yacoB DeKTPOHHbIE
Ne /i HauMeHoBaHMe pa3/ie/ioB U TeM KoHTpobHbIe TpakTHueckue (uu¢ppossbie)
NMporpamMmasl Bcero paGoThI PaBoTHI oOpa3oBaTeJibHbIE
pecypcsl
Pa3pnen 1. TeopeTrnyeckue 0CHOBbI OPraHMYeCKOM XMMHUH
[Ipenmet oprannueckoi xumuu. Teopus
1.1 CTPOEHMS OPraHNYeCKUX coelnHeHui A. M. 3
bytneposa
Hroro no pazueny 3
Paznen 2. YrjieBoaopoabl
2.1 IIpenenbHbIC YTIIEBOAOPO bl — AJIKAHBI 2
29 HenpenenbHbie yriieBoJOPOIbL: aKEHBI, 6 1
AJIKaJIMEHBbI, AJIKUHbI
2.3 ApoOMaTHYECKHE YTIEBOI0POIbI 2
24 [IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB U 3 1
UX nepepadoTKa
Hroro no pazgeny 13
Paznen 3. Kuciaopojacoaepskaniue oprannieckue coeJMHeHust
3.1 Cruptel. Denou 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHbie 3(hupsbl
33 YrneBoabl 3 2
Hroro no pazgeny ‘ 13
Paznen 4. A3oTcoaepskaniue oprannyeckne coeJuHEeHUust
4.1 AmuHbl. AMUHOKHUCIIOTHI. benku ‘ 3 ‘
Hroro no pazgeny ‘ 3
Pa3pnen S. BbicokoOMOJIEKY IsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Boigokna ‘ 2 ‘
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3 ‘ 2




I[TPOTPAMME

11 KITIACC
KoaunvecTBo yacoB D1eKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM KoHTpoibHBIe MpakTruecke (undposbie)
NpOorpamMmMbl Bcero padoTHI padoTHI o0pa3oBaTe/bHbIC
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH U
1.1 IIepnonnueckas cucteMa XMMUYECKUX 3
anemenToB JI. 1. Menaeneepa
1.2 Ctpoenue BerecTBa. MHOro0oOpasue BEIIECTB 4
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazgeny 13
Paznen 2. Heoprannueckasi Xumusi
2.1 Mertabl 6 1
2.2 Hewmeranibl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKUX )
BEILIECTB
Hroro no pazgeny 17
Pa3zpnen 3. Xumusi v :KU3Hb
3.1 ‘ XWUMHMS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoTbI

Jara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

IIpeameT opraHM4ecKkoil XUMHH, €€
BO3HMKHOBEHHUE, PA3BUTHUE U 3HAYCHUE

Teopust CTpOeHHSI OPTaHUYECKUX COCTUHEHUI
A. M. bytnepoBa, €€ OCHOBHBIC MOJIOKEHHUS

[IpencraBnenue o kaaccupuKauu
opranudeckux Beuiects. Homenknarypa
(cucremaTuyeckasi) U TPUBHAJIbHbIE HA3BAHUS
OpPIraHUYECKUX BEILIECTB

AJKaHBI: COCTaB U CTpPOCHHC, TOMOJIOTHYECKHUI
pAL

MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN
AJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTWJEeH U NPONUIEH — MpocTeiline
IIPEACTABUTENIN AJIKCHOB

[TpakTuueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3YYEHHUE €r0 CBOWCTBY

Anxanuensl. byranuen-1,3 u metunoyraauen-
1,3. [lonydyeHue CHHTETUYECKOTO KayyyKa U
PE3UHBI

10

AJKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUU psAll. ALIETHIICH —
MPOCTEUIININ MPEJICTABUTEIb AJIKUHOB

11

Brpruncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12

ApeHbl: 6€H30J1 ¥ TOJTY0JI. TOKCHYHOCTh apEHOB




I'enernueckas cBsA3b yIiIeBOAOPO/IOB,

13 MPUHAJISKAIINX K Pa3IMYHBIM KJlaccaM
[TpupoHbIe UCTOUHUKH YTIIEBOJIOPOIOB:

14 NPUPOAHBIN ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu
[TpupoHbIE UCTOUHUKH YTIIEBOIOPOIOB:

15 HOPUPOAHBIN ra3 v MOMyTHbIE HEPTSIHbBIE Ta3bl,
He(Th U MPOIYKTHI €€ epepaboTKu

16 Kontponbnas paboTa mo pasaeny
«YT11eBO0POABD)

17 [IpenenbHbIE OTHOATOMHBIEC CIUPTHI: METAHOI U
sTaHoj]. BogopoHas cBsA3b

18 MHoOroaToOMHBbIE CIIUPTHI: ITUIICHTIIUKOJIb U
[IIMLEPUH

19 ®denox: CTPOCHHE MOIIEKYJIb, ¢buznueckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anprerupl: hopManbaerul U aueTaabIerul.
AnieToH

1 OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAas U YKCyCHast

2 IIpakTrueckas pa6V0Ta Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»

23 CreapuHOBas U 0JIEMHOBASI KUCIIOTHI, KaK
MPEJICTABUTENN BBICIIUX KAPOOHOBBIX KHCIIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KHCJIOT,
UX MOIoLIee IeHCTBUE
CrnoxHuble 3(hUpbl KaK TPOU3BOJHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX
a¢upoB

26 Kupsl: ruiponamn3, npuMeHeHHe,
Ouosoruueckas poJib KHUpPOB
VYrneBosl: cocTas, Kiaccuukanus.

27 Baxwuerime npencraBuTenu: rirKo3a,
dpykTo3a, caxaposa

28 Kpaxman u niesuttoi03a Kak mpupoIHbIe




MIOJIUMEPBI

29

KontponbHast pabota no pasueny
«Kucnoponconepxaiue opraHu4ecKue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
pabora

30

OO0mras XxapakTepucTUKa a30TCOIePIKAIINX
OpraHMYecKUx coeAnHeHuii / Beepoccuiickas
poBepoyHas paborta

31

AMHHBI: METHJIAMHAH U aHWJINH

32

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE
OpraHUYeCcKHe COeAMHEHUs, UX OHOIornyeckoe
3HadeHue. [lentuapl. benkn kak npupogHble
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS

33

OCHOBHBIE TOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI

34

OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI.
[LmacTmacchl, KayuyykH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero
padoThI

KonTposabHbie

IIpakTn4yeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypcebl

XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTYpaIysi aTOMOB

[Tepuoanueckuii 3akon u [lepronnueckas
cHucTeMa XMMUYECKUX 3yemMeHToB /. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOW TeOpUe
CTPOCHHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX AIEMEHTOB U UX COETMHEHMM 110
rpyIaM U rnepuojaam. 3HaueHue




MEePUOIUYECKOr0 3aKOHA U CUCTEMbI XUMHUUYECKHUX
sneMmenToB JI.M. MenaeneeBa B pa3BUTUU HAYKH

CtpoeHue BelecTBa. XUMUYECKas CBS3b, €€
BUbI; MCXaHU3MbI 06pa30BaHI/I$I KOBaJICHTHOH
cBsizu. BogopoaHas cBsizb

BaneHTHOCTB. DNIE€KTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. Benjecrsa MONEKyJIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[TonsTue o nucnepcHbIX cucteMax. ICTUHHBIE 1
KOJUJIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COoeAnHeHH. ['eHeTHueckas
CBSI3b HEOPTAHMYECCKHX BEIICCTB, PA3THYHBIX
KJIaCCOB

Knaccugukarus XuMHuecKux peakuui B
HEOPraHUYECKOM U OpraHM4eCcKOi XUMHUHU. 3aKOH
COXPAaHEHHs MacCChl BEILIECTB; 3aKOH COXPaHEHUs
Y IIPEBPAILICHNS SJHEPTUU IIPU XUMHUYECKUX
peakuusax

CxopocTtb peakuu. OOpaTUMBbIC PEAKITHH.
XUMHUYECKOE PABHOBECUE

10

[TpakTuueckas padora Ne 1. « Bnusiaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKON
peakLum

11

DnekTponuTrueckas auccouuanus. [lonstue o
BOZIOpOAHOM ToKa3zatene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
[TonsiTre 00 AMEKTPOIIM3E PACIlIaBOB U
pacTBOPOB COJIEH

13

KonTponbnas pabota mo pazueny
«TeopeTHuecKre OCHOBBI XUMHID))

14

Mertaiubl, ux nojioxkeHnue B Ilepuoanyeckoii




CHUCTEME XUMUYECKUX 31eMeHTOB /], .
MeHeneeBa 1 0COOEHHOCTH CTPOCHHS AaTOMOB.
OO0mme pU3HUEeCKUE CBOMCTBA METAJIOB

15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METAJIOB

16

XyUMHUYecKHe CBONMCTBA BAXKHEHIIIMX METAJIJIOB
(HaTpuil, Kanui, KaTbIHii, MAaTHUNA, ATFOMUHHN) U
NX COeINHEHUIH

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeJUHEHUN

18

XHMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEIMHEHUN

19

[TpakTnueckas padora Ne 2. "Pemienne
HKCIEPUMEHTANIBHBIX 33134 110 TeEMe
«Mertamuiby"

20

Hewmeramnsl, ux nonoxenue B [leprnoanueckon
CHCTEeME XUMHYECKuX saeMmeHToB /1. W.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21

dusznuecKkue CBONCTBA HEMETAIOB. AJUTOTPOITUS
HEMETaJUIOB (Ha pUMepe KUCIIOPO/Ia, Cephl,
docdopa u yraepona)

22

XUMHUYECKUE CBOWCTBA rajOr€HOB, CEPBI U UX
COEIMHEHUN

23

XuMHUecKne CBOMCTBa a30Ta, pochopa 1 ux
COeIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIiIepoia, KPeMHUS U UX
COEIMHEHUN

25

IIpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX
COeIUHEHUN

26

O0001eHne 1 cUCTEMAaTU3ALMS 3HAHUHN 110 TEME
«Hemeramib. Beraucinenus 1o ypaBHEHUIM
XUMUYECKHUX PEAKUUNA U TEPMOXUMHUYECKHE
pacyérhl

27

[TpakTtuueckas padora Ne 3. «Pemienue
HKCIIEPUMEHTAJIbHBIX 337a4 110 TeEME




"HemeTamisr"»

KonrtponbHas padora no remam «MeTamuib U

28 1
«HemeTamibhy

29 Heoprannueckue u opraHnuecKue KUCIOTHI. 1
Heoprannueckue U OpraHn4ecKue OCHOBaHUS
AMoTepHbIe HEOPraHUYECKHE U OPTaHUYECKUE

30 coeIMHEeHMS. | 'eHeTnyeckas CBsI3b 1
HEOPraHMYECKUX M OPraHNYECKHX BEIIECTB
Pounb xumun B o6ecrneyeHH SKOJI0THYeCKOH,

31 SHEPTreTUYECKON U MUIIEBOM O€30MacHOCTH, 1
Pa3BUTUU MEIULIUHBI
[TpencraBienust 06 0OIIMX HAYYHBIX TPUHIIUIIAX

32 IIPOMBIIIIEHHOTO TIOJYyYEHUS BaXKHEUIIINX 1
BEIIECTB

33 UesioBeK B MUpPE BEIIECTB U MATEPHAJIOB 1

34 XUMUS U 300pPOBbE YEJIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbLHOM ITPOI'PAMMBI
Ilepedensb (kogu(puKaToOp) NMpoBepsIeMbIX

TpeﬁoBaHnﬁ K ME€TAlIPpeAMETHBIM peE3yJibTaTaM 0CBOCHUSN OCHOBHOM

00pa3oBaTeILHON NPOrPaMMBbl CpelHero o01ero odopasoBaHus

Kon [IpoBepsieMbie TpeOOBaHUS K METAPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIIEer0 00pa3oBaHUs
TpeOoBaHUS
1 [To3HaBarenbHbIC yHUBEpCATIbHBIE YueOHbIe neiicTBuA (nanee - YY)
1.1 ba3zoBble noruueckue aecTBus

1.1.1 VYcraHaBiMBaTh  CYIIECTBEHHBIM IPU3HAK WJIM OCHOBAaHMsS Ul CPaBHEHHS,
KJ1accuUKauu U 0000IICHUS

1.1.2 BrIABISATE 3aKOHOMEPHOCTH U IPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBICHUSAX

1.1.3 CaMocTosTenbHO (POPMYITUPOBATh U aKTYaTH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;
OMpeNesATh UEH IeATeIbHOCTH, 33J1aBaTh MapaMEeTPhl U KPUTEPUU UX TOCTUKEHUS

1.1.4 BHocuTbh KOPPEKTUBHI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKHU MOCJIEICTBUI NEeITEIHHOCTH

1.1.5 Pa3BuBaTh KpeaTuBHOE MBILUICHHUE IPU PEIICHUH )KU3HEHHBIX TPOOIeM

1.2 bazoBrle ncciaenoBaTeIbCKUE NEHCTBUA

1.2.1 Bnagerr HaBblkaMu yueOHO-UCCIIEIOBATENLCKONM M TMPOEKTHOW JAESITENbHOCTH,
HaBBIKAMU pa3perieHust mpoodiemMm

1.2.2 OBnazeHue BUIaMH JACSITEIIBHOCTH T10 MOJTYYEHUIO HOBOTO 3HAHUS, €0 HHTEPIIPETAIlNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX CUTYAIUAX, B TOM YUCIE IPU
CO37JaHUU YUEOHBIX U COIIMAIBHBIX MPOEKTOB

1.2.3 @opMUPOBAHUE HAYYHOIO THUIIA MBIIUICHHS, BIAJCHHE HAy4YHOU TEPMHUHOJIOTHEM,
KITFOUEBBIMH MOHATHSIMH U METOJIaMHU

1.2.4 BhIsSBISTE MPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalIM3UpPOBATh 3a/auy, BBIIBUTaTh
TUTIOTE3Y €€ PeIIeHUs, HAXOAUTh apTYMEHTHI JUIs JOKA3aTeIbCTBA CBOMX YTBEP KICHHM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS

1.2.5 AHanu3upoBaTh IOJIyYEHHBIE B XOJE pEIICHHs 3aJayd pe3yJbTaTbl, KPUTHUYECKU
OLIEHHBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUAX

1.2.6 YMeTh TEepeHOCHTh 3HAHWS B T[IO3HABATEIBHYID M MPAKTUYECKYHO 00JacTh
KU3ZHENIEATEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;
OCYIIECTBIISTH IIeJICHATIPABIICHHBIN MOWCK IMEPEHOCa CPEJCTB M CIIOCOOOB NEHCTBUS B
POeCCUOHABHYIO Cpey

1.2.7 CrocoGHOCTh W TOTOBHOCTh K CaMOCTOATEIHLHOMY TIOMCKY METOJIOB pEeLICHUS

IMPAKTUYCCKUX 3aia4, MPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHHA,
CTaBUTb U (bOpMy.]'IHpOBaTB COOCTBEHHEIE 3aJa4u B O6paSOBaTeHLHOﬁ JCATCIIBHOCTH U




JKU3HEHHBIX CUTYaIUsX;

CTaBUTH MPOOJIEMBI U 337a4H, J0NYyCKAIOIINE aJbTepHATUBHBIEC PEILICHUS;

BBIJIBUTaTh HOBBIC UJIEU, TIPEAJIaraTh OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;
pazpabarhiBaTh IUIaH pEIIEHUS MpoOJIeMbl C YYETOM aHaiu3a HUMEIOIINXCS
MaTepualbHbIX U HEMAaTEPUAIbHBIX PECYPCOB

1.3 Pabora ¢ undopmanueit

1.3.1 Bnaners HaBbIKaMH MoONydyeHHs HMHGOPMAIMM W3 HWCTOYHHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYLIECTBIIATH MMOMCK, aHaJIW3, CUCTEMAaTHU3alUI0 U HHTEPIPETALHIO
MHPOPMALIUU PA3IMYHBIX BUJOB U (POPM IMPEICTABICHHS

1.3.2 Co3maBaTh TEKCTHI B pa3iMyHBIX (opMarax C y4eToM Ha3HaueHHs HH(OpMaruu H
LIEJIEBOM ay TUTOPUHU, BBIOMpAsk ONTUMaJIbHYIO ()OPMY IPEACTABICHUS U BU3YyaIU3aLluU

1.3.3 OrneHnBaTh JOCTOBEPHOCTD, JETUTUMHOCTh HH(POPMAIINH, €€ COOTBETCTBHE ITPABOBBIM
¥ MOPaJIbHO-3TUYECKUM HOpPMaM

1.34 Hcnonb3oBath cpenctBa MH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pelICHNM KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OpraHU3alMOHHBIX 3aJad ¢
coOmoieHneM  TpeOOBaHWUM JPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHns, NpaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMAITMOHHON
Oe3onacHoOCTH

1.3.5 Bnagers HaBblkKaMu pacno3HaBaHUS W 3alIUThl MHQOpMAaUH, HUHPOPMAIMOHHOMN
0€30MacHOCTH JIMYHOCTH

2 KommynukaTusHble V'Y ]|

2.1 OOmmenue

2.1.1 Ocy1miecTBIITh KOMMYHHUKAIIMH BO BceX chepax sKU3HU;
BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOILEHHSI U B3aUMOJEHCTBUSA

2.1.2 Pa3BepHyTO M JIOTMYHO M3/1araTh CBOIO TOUKY 3PEHMs C MCIIOJIb30BAaHHEM SI3bIKOBBIX
CpEICTB

2.13 ApryMEHTUPOBAHHO BECTH JUAJIOT

3 Perynsatusubie YV /|

3.1 Camoopranuzanus

3.1.1 CaMOCTOATENBHO  OCYHIECTBIIATH  ITO3HABATEJIBHYIO  JCSTEIBHOCTb,  BBIABIATH
npoOaemMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7adyd B 00pa3oBaTEIbHOMN
NesITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;
JaBaTh OLIEHKY HOBBIM CHTYallUsM

3.1.2 CaMOCTOATENBHO COCTaBJIATh IUIAH pPEIICHHs MPOOJEeMBI C YYETOM HMEIOIIHUXCS

peCypcoB, COOCTBECHHBIX BO3MOXKHOCTEH U MPEAMOYTCHHUIA;

JIeNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellcHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHPOBAHUIO M MPOSBIACHHUIO MIUPOKOW JPYAMIHUH B PasHBIX
00acTIX 3HAHUN




3.2

CaMOKOHTpOJIb

3.2.1

HaBaTb OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBELI B ACATCIIBHOCTh, OLICHUBATH
COOTBETCTBHUEC PE3YJIbTATOB LCIIAM

3.2.2

Bnanerer HaBbIKaMU TMO3HABaTENBHOW pe(IEKCUM KaK OCO3HaHMS COBEPIIAEMBIX
JENCTBUN U MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI peIeKCUH TSl OLICHKH CUTYaIlUH, BEIOOpa BEPHOTO PELIEHHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO

33

OMOUMOHATBHBIN HHTEIUIEKT, IPEAIoIararomuil copMupoBaHHOCTH:
CaMOpETYJIMPOBaHMsl,  BKJIIOYAIOIIEITO  CaMOKOHTPOJb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTb 332 CBO€  IIOBEJCHHME, CIIOCOOHOCTb  aJalTUPOBAaTBCS K
SMOLMOHAIBHBIM U3MEHEHUSAM U NMPOSABIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHMIO LIEJIU U YCIEXY,
ONITUMHU3M, UHUIIUATUBHOCTb, YMEHUE AEUCTBOBATh, UCXOs U3 CBOMX BO3MOXKHOCTEN

10 KJIACC

Kon
MPOBEPSIEMOr0
pe3yJabTara

IIpoBepsiemble NMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero oo1mero 06pa3oBaHus

1

TeOpCTI/IquKI/Ie OCHOBBI OpFaHH‘lCCKOﬁ XHUMHUHU

1.1

ChopmupoBaHHOCT,  TPEACTABICHUA O  XUMHUYECKOW  COCTaBISIOLIEH
CCTGCTBCHHOHaquOﬁ KapTUHbBlI MHpPA, POJM XUMHH B IIO3HAHWUU SIBJIEHUU
Opuponabl, B (OPMHUPOBAHUU MBIIUICHUS U KYyJIbTypbl JHUYHOCTH, €&
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW Jisi pELIeHHs MPAKTHUYECKHUX
3aa4 U SKOJOTUYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpenie

1.2

Bnanenue CHUCTEMOU XUMHUYECKUX 3HAHHUH, KOTOpas BKJIIOYAET:
OCHOBOIOJIATaloINe HOHSTHS (Monekyna, BaJICHTHOCTD,
ANIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHHS, XUMHUYEcKass CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIM OO0BEM, yriepoJHbIN CKeleT, (yHKIMOHAJIbHAs
rpynna, pagukaig, H30MepHs, H30MEpbl, T'OMOJIOTMYECKUH psl, TOMOJIOTH,
YIIAE€BOAOPOABI, KHUCIOPOJ- M a30TCOJAEpXKalllue COEAMHEHHs, OMOJOTHYecKU
aKTHBHBIC BellecTBa (YIJEBOABI, JKUPBI, OEJIKH), MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUU M 3aKOHBI
(Teopuss XMMHMUYECKOTO CTPOEHMs opraHuueckux BemecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3BIK XMMHUHU, (PAKTOIOIMUYECKHE CBEIECHUS O
CBOWCTBAX, COCTaBe, MOJYYCHHH W OE30IaCHOM HCIOIb30BAHUM BAXKHEUIIMX
HEOPraHMYECKUX U OpraHUYecKUX BEIIeCTB B OBITY M IPAKTUYECKOH
JIESITEJIbHOCTH YEJI0BEKa

1.3

ChopMUpPOBaHHOCTh yMEHHUH BBIABIATH XapaKTepPHBIC MPHU3HAKH TOHATHUH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOILUE IIOHATHS IIPU
OIMCAHUU COCTABA, CTPOCHUS U IIPEBPAILCHUI OPTAHUYECKUX COCUHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHUH HCMOJNb30BATh XMMHUYECKYIO CHUMBOJUKY JUIS
COCTaBJIEHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIl€HHOI)
dopMya OpraHMYECKMX BELIECTB W YypaBHEHMH XMMHUYECKMX peakLui,
M3rOTaBIMBATh MOJAEIIA MOJIEKYJI OPTaHUYECKHUX BELIECTB I MILUIFOCTPALMH UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopMUpOBaHHOCTh yMEHUM YCTaHAaBIMBATh MPHUHAAICKHOCTh H3YyUEHHBIX
OpraHMYECKHUX BEUIECTB IO UX COCTAaBY U CTPOEHUIO K OINpenelIEHHOMY Kiaccy
(rpynme) coenuHeHMH  (YII€BOAOPOABI, KHUCIOPOA U a30TCOAEprKallue




COCIMHEHUS, BBICOKOMOJICKYJISIDHBIC COEIWHEHHUS), JaBaTb MM Ha3BaHUS 10
cucreMatnueckoid HomeHkiarype (IUPAC)

1.5

ChopmupoBaHHOCT, YMEHHUSI OINpeNesTh BHIbl XHUMHUYECKOHW CBSI3U B
OpPTaHUYECKHUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopmupoBaHHOCT, YMEHHS TPUMEHATH: TIOJNOKEHUS TEOPHUH CTPOSHUS
oprannyeckux BemniecTB A.M. BytnepoBa 115t 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3AKOH COXPAHEHUSI MACChl BELLIECTB

VYranesonopoasl. Kucnoponcozepkamue M a3oTcoAepkKalllue OpraHUYECKHe
COEIMHEHMS. BBICOKOMOJIEKYIISIPHBIE COEMHEHUS

2.1

C(bOpMI/IpOBaHHOCTI) YMGHHfI MNPUBOJAUTL TPHUBUAJIBHBIC HA3BAHUA OTICIbHBIX
OpPraHWYECKHUX BEIICCTB (ITHJICH, TMPOIWICH, AaleTHICH, OSTUJICHTIHKOJIb,
runepuH, (GeHon, QopMalbaerHi, aneTanblIeTH], MypaBbUHAS KHCIIOTA,
YKCYCHasi KHCJIOTa, OJICMHOBas KHUCJIOTA, CTEapUHOBAs KHUCIOTa, TIIIOKO3a,
bpyKTO3a, KpaxmaJl, IEeJUIHJI03a, TITHIIH)

2.2

CdhopmupoBaHHOCTH YMEHUH XapaKTePU30BaTh COCTAB, CTPOCHHE, (PUINUCCKUE
U XUMHUYECKHE CBONCTBA THITMYHBIX TIPEICTABUTENICH pAa3JIMUHBIX KJIACCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMUIICH, alleTHICH, OyTaaueH-
1,3, metunOyraauen-1,3, 6€H3071, METaHOJ, 3TAHOJ, dTUJICHTIIMKOIb, TJIUIIEPHUH,
deHon, ameranpAeTu, MypaBbHHAS M YKCYCHAsl KUCIIOTHI, TIIOKO3a, Kpaxmal,
IEJUTI0JI032, AMHUHOYKCYCHAsI KUCJIOTa)
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ChopmupoBaHHOCT yMEHHSI WILIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXIY
TUMTUYHBIMU TIPEJCTABUTENSIMUA PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHMYECKHUX PEaKIUil € HCIOJIb30BaHUEM

CTPYKTYPHBIX (hOpMYyII

2.4

ChopmupoBaHHOCT, YMEHUSI XapaKTepU30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO
ChIpbsi (HE(Th, TPHUPOIAHBIM Ta3, Yrojib), CHOCOOBI WX TMepepadOTKu U
MPAKTHYECKOEe MPUMEHEHHUE MPOAYKTOB MepepabOTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOAAX
HAy4YHOT'O IIO3HAHMS, MCIOJIB3YEMbIX B XHMHUHM IPU HU3YYCHUU BEIIECTB U
XUMHYECKHUX SIBIICHUH (mabmronenue, U3MepeHue, AKCIIEPUMEHT,
MOJICJIUPOBAHNUE), UCIIOJIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS JJIS IPUHSITHUS
pelIeHn B KOHKPETHBIX )KM3HEHHBIX CUTYalIUIX, CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM

3.2

CdhopmupoBaHHOCT, YMEHUN COOIOAATH MPaBWIA TMOJIb30BAHUS XHUMHYECKON
MOCYIOM ¥ JTa0OpaTOpHBIM O0OPYZOBaHUEM, a TAKXKE IMpaBmia OOpamIeHHs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH 110 BBIMIOJTHEHUIO JTA00PaTOPHBIX
XHUMHUYECKHX OIBITOB

3.3

ChopMUpPOBAaHHOCT, yMEHUW IUIAHUPOBATh W  BBIMOJHATH  XUMHUYECKHM
OKCHEPUMEHT (IpEeBpallleHHss OpraHMYeCKUX BELIECTB MPH HAarpeBaHUH,
MOJlyYeHHWE OTUJIEHAa U M3Yy4YEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKLUu
OpPraHWYECKHUX BEIIECTB, JACHATypalus OEIKOB MpH HArpeBaHUU, I[BETHBIC
peaknuu OENKOB) B COOTBETCTBHU C IpaBUJIAMU TEXHUKH O€30MAaCHOCTH TpHU
oOpalIeHuy ¢ BEIIEeCTBAaMHM M J1a0OpaTOpHBIM OOOPYJOBAaHUEM; MPEICTABIATH
pe3ysbTaThl XHUMHUYECKOrO JKCIEpUMEHTa B (QopMe 3amucH ypaBHEHMIA
COOTBETCTBYIOIIMX peakiuii U (opMynupoBaTh BBIBOJBI HAa OCHOBE ATHUX
pe3yJIbTaTOB

3.4

ChopMUpPOBAaHHOCTP YMEHHM MPOBOJAWTH BBIUYMCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOIMUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTA
peakmuy 1O W3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOJAYKTOB PEaKIIMH)




3.5

ChopmupoBaHHOCT, YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(bOpMaLMIO, TONy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeNCTBA MacCOBOMU
uH(popMaluu, cetb UHTEpHET U Apyrue)

3.6

CdhopmupoBaHHOCTH YMEHUI co0moaTh npaBuia 9KOJIOTUYECKU
LIEJIECO00Pa3HOr0 IMOBEJEHUs. B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHMs CBOETO 3/I0pPOBbs M OKPYXalOLIeW NPUPOIHOM Cpelbl, OCO3HABATH
OIIACHOCTb BO3JCUCTBHSA HA XMBBIC OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKHX
BellecTB, MNoHUMass cmblcn nokaszarens IIJAK (mpemenpHO jpomyctumoi
KOHIIGHTPallMM), TOSACHATb HA IpuUMepax CHocoObl  yMEHBUIEHUS U
IIPEIOTBPALIECHHS MX BPEIHOTO BO3AECHCTBUS HA OPraHU3M UEJIOBEKa

11 KJIACC

Kon
MpoBepPsAEMOro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero oopa3oBaHus

1

TeOpeTI/I‘{eCKHe OCHOBBI XMMHH

1.1

Bnanenune CHUCTEMOM XUMHUYECKHUX 3HAHUMH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHSA (XUMHUYECKUH DJJIEMEHT, aToM, OJJIEKTpPOHHAas
o0onouka aroma, s-, p-, d-dJEKTPOHHbIE OpOHWTaNM aTOMOB, MOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEIILHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJIApHAs Macca, MOJSIPHBIH O0BEM, KpUCTAJUTMUECKas pEIIETKa, THITHI

XUMHWYCCKUX peaKuHﬁ (OKI/ICHI/ITGJII)HO-BOCCTaHOBI/ITeJII)HI)Ie, 9K30- u
OHAOTCPMUUCCKUEC, PCAKIIMU HOHHOI'O O6MeHa), pacTBOpP, IJICKTPOJIMTEI,
HCEBJICKTPOJIMTEI, QJICKTPOJIUTHYCCKAA Jucconuanus, OKHUCJIUTCIIb,

BOCCTAHOBUTENb, CKOPOCTh XHMHMYECKOW pPEaKIMH, XMUMHUYECKOE DPABHOBECHE);
TEOPUU W 3aKOHBI (TEOPUs DIEKTPOIUTHUECKON Auccorumanuu, [lepuonnueckuit
3akon JI.WI. MenneneeBa, 3aKOH COXpaHEHHsSI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMUH, (PaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTABE,
MOJTy4YeHUU U O€30MacHOM HCTIOJIb30BaHUH BaKHEUIITNX HEOPTaHUYECKUX BEIIECTB
B OBITY U IPAKTUYECKOM JESITETLHOCTH YEJIOBEKa

1.2

ChopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE MPU3HAKA U B3aUMOCBS3b
W3YYEHHBIX IOHATUM, NMPUMEHITh COOTBETCTBYIOIIME IOHATUSA NPU ONUCAHUHU
CTPOCHHs U CBOMCTB HEOPraHMYECKUX BELIECTB U UX IIPEBPALLCHMI; BBISBIIATH
B3aMMOCBSA3b XMMHWUYECKUX 3HAHWUU C MOHATHUSAMHU W IPEACTABICHUSAMH APYTHUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnanenue OCHOBHBIMU METOJaMU HAay4HOr'O MO3HAHUS BEIIECTB U XUMHUYECKUX
sABJICHUH (HaOII0/IcHUE, N3MEPEHUE, DKCTIEPUMEHT, MOJICIIUPOBAHHUE)

1.4

ChopMHUpOBaHHOCTE YMEHUH ONPEACIATh BAJICHTHOCTh M CTEIICHb OKHUCIICHHS
XUMHYECKHUX 3JIEMEHTOB B COCIUHEHHIX PAa3IMYHOIO COCTaBa, BUJ XUMHUECKON
CBs13M (KOBaJICHTHASI, MOHHAS, METAITMYECKasl, BOJAOPOIHAS) B COCTMHCHUSX, THIT
KPUCTAUTMYECKON PElETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJSpHas,
WOHHAs, METAJUTUYECKAS)

1.5

CdopmMupoBaHHOCTH YMEHUI ONPEENATh XapaKTep Cpebl B BOJAHBIX pacTBOPax
HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMHUPOBAaHHOCTh YMEHHUS KIACCU(PHUIUPOBATh XUMHYECKHE PEAKIMHA I10
Pa3TUYHBIM TIpH3HAKaM (YHCITy M COCTaBY PEArupyIONIUX BEIIECTB, TEIUIOBOMY
3¢ (deKTy peakiuu, U3MEHEHHIO CTEIeHEH OKHMCICHHUS 3JIEMEHTOB, 00PaTUMOCTH
peaKIy, YIaCTHIO KaTaJIu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHH COCTABIIATH YPAaBHEHHSI PEAKLUH Pa3IMYHbIX TUIIOB,
MOJIHBIE W COKpAILIEHHBbIE ypaBHEHHUS DPEaKIUil HOHHOTO OOMEHAa, Y4YWThIBas
YCJIOBUS, IPY KOTOPBIX 3TH PEaKLMU UAYT 10 KOHLA




1.8

ChopMupoBaHHOCTH ~ YyMEHHUH  NPOBOAWTH  pPEAKUUH, MOATBEPXKIAIOIIHNE
KayeCTBEHHBII COCTAaB pA3JIMYHBIX HEOPraHUYECKHX BEIIECTB, PAacClO3HABaTh
OIIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX
BELLECTB

1.9

ChopmMupoBaHHOCTh ~ YMEHHUH  pacKpblBaThb  CYIIHOCTb  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHIA TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHca
ATUX peaKIu

1.10

ChopMHUpPOBAHHOCT YMEHHHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
PEaKIuu OT Pa3IUIHBIX (PAKTOPOB

ChopMupoBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELIEHUS XUMHYECKOIrO
paBHOBECHSI B 3aBUCMMOCTH OT BHelIHero Bo3aelcTus (nmpunuui Jle [larense)

OO6m1ast 1 HeOpraHM4ecKask XUMUs

CdopmupoBaHHOCTH YMEHUH pacKpbiBaTh cMbICH [lepuoanyeckoro 3akona J[.1.
MenzeneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUU

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3JIeMeHTOB 1—4 mepuonoB [leproanueckoil CUCTEMBI XUMUYECKUX
anemeHtoB J[.JMI. MenneneeBa, MCHONB3ysd MOHATHS «S-, p-, d-dJIEKTPOHHBIE
opOHUTaATINY, «IHEPTETUIYECKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JEMEHTOB U UX COCIUWHEHUU IO MEpUoJiaM U TpyIIam
[Tepuoanueckoil cucteMbl XuMuueckux 31ueMeHToB JI.M. MenaeneeBa
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CdopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOICTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIAcCOB, IOJITBEP)KIATh
CYILLIECTBOBaHHE T€HETUYECKOW CBSI3U MEXKIY HEOPraHWYECKUMH BELIECTBAMH C
NOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIUX XMMHUECKHUX PEAKIIMN

24

ChopMupoBaHHOCTh YMEHHMH yCTaHABIMBATH NPUHA/AJICKHOCTh HEOPTaHMUECKUX
BEIIECTB IO MX COCTaBy K ONpEeAENEHHOMY Kiaccy (TpyIme) COeAMHEHHH
(mpocThle BelecTBa — METAJUIbl U HEMETaJlIbl, OKCHJIbI, OCHOBAHHUSI, KHCIIOTHI,
amM(pOoTepHbIe THIPOKCHUIBI, COJIN)

2.5

ChopMHpOBaHHOCTh YMEHHMM HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJMKY IS
cocTaBieHUs: (OpMyJ BEIIECTB U YPAaBHEHUH XUMHUYECKUX pEaKIHii,
cucremarnueckytro HomeHkiarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/IeJIbHBIX HEOPTaHUYECKUX BELIeCTB (yrapHblil ra3, yriaeKuciblid ra3, aMMHaK,
raiiéHasi U3BeCTb, Herau€Hasi U3BECTh, IUThEBAs COJIa, TUPUT U JIPYTHE)

2.6

CdopMupoBaHHOCTH YMEHUI XapaKTEPU30BaTh (OMUCHIBATH) OOIIHE XUMUIECKUE
CBOICTBAa HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX KJIAcCOB, MOJTBEPKIATh
CYIIECTBOBAaHUE I€HETUYECKON CBSI3U MEXKIY HEOPraHMYECKUMHU BEIIECTBAMU C
MOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIUX XMMHUECKHUX PEaKIHii

2.7

ChopMHUpPOBAaHHOCT, YMEHHUHM IUTAHUPOBATH U BBIMOJHATH  XUMHUYECKHI
9KCHEPUMEHT (pa3iiokeHue NePOKCHIa BOAOPOAa B MPUCYTCTBUH KaTaln3aTopa,
ompezieNieHue Cpellbl pPacTBOPOB BEIIECTB C IOMOIIBI0O YHHUBEPCAIBHOTO
WHMKATOPA, BIUSHUE PAa3INIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOHN peaKIny,
peakIMu MOHHOTO OOMEHAa, KauyeCTBEHHBIE PEaKIMu Ha CyibdaT-, KapOoHAT- U
XJIOPU/I-AaHHOHBI, HA KATHOH aMMOHHUSI, PEIICHHE YKCIIEPUMEHTATBHBIX 3a/1a4 110
TemaM «Metamib»y U «Hemeramiby) B COOTBETCTBUHM C MpaBWJIaMU TEXHUKHU
0€30M1aCHOCTH NP OOPALIEHNH C BELIECTBAMH U JIa00OPaTOPHBIM 000PYA0BAaHHEM;
IPEJICTaBIISATh PE3YJIbTaThl XUMHUYECKOIO OJKCIEpUMEHTa B (opMe 3amucu
YPaBHEHHMI COOTBETCTBYIOIIMX PEaKUuil U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
3TUX Pe3yJIbTaTOB

2.8

ChopMHUpOBaHHOCTh yMEHHUHN COOJIONATh MpaBHIa IMOJIH30BAHUS XUMHUYECKOU
nocyfod u 1abopaToOpHBIM 00OPYJOBaHHMEM, a TaK)Ke MpaBuja OOpalleHus C




BEIICCTBAMH B COOTBETCTBUH C HHCTPYKIIUSMHU I10 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX ONBITOB
ChopMupoBaHHOCTh YMEHHMIl  XapakTepU30BaThb XUMHUYECKHE IPOIECCHI,
29 JeXallre B OCHOBE MPOMBIIIJICHHOTO TOJYYeHHs] CEpHOM KHUCIIOThI, aMMHaKa, a
' Takke CPOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOIMX HAYYHBIX MPUHIIHIIAX U
9KOJIOTHYECKUX MPoOIeMaX XUMHUECKOTO IPOU3BOACTBA
3 Xumus U )KHu3Hb. Pacuérhl
ChopMupoBaHHOCTh  MPEACTABICHUH O  XUMHYECKOW  COCTaBISIOLICH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpa, POJM XUMHUHU B TIO3HAHUU SIBICHHI
31 Opuposibl, B (QOPMUPOBAHWUU MBIIUICHUS U KYJIBTYpPbl JIHUYHOCTH, €&
' (GYHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOW Ui pPElIeHUs NPaKTUYECKUX
3aJa4 M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3I0POBBIO U
MIPUPOIHOM Ccpenie
CpopMHUpPOBAaHHOCTP yYMEHUW KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
3.2 uHbOpMAIIMIO, TONIy4YaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpPEACTBa MAacCOBOM
KOMMYHUKAIUH, ceTh MIHTEpHET U npyrue)
CdopmupoBaHHOCTH yMEHUH co0roaaTh npaBuia 9KOJIOTUYECKH
33 [eJ1eCO00pa3HOro TOBEIEHUsT B OBITY M TPYIOBOM NEATEIBHOCTH B IENAX
COXPAHEHUS CBOETO 3J0POBbSl U OKPYKAIOIIEH TPUPOTHON CPEJIbI
Oco3HaBaTh OMACHOCTb BO3ACHCTBUS Ha >KUBBIE OPraHU3MBbI OIpPEACIIEHHBIX
34 BEILIECTB, MOHUMas cMbIca nokazarens [[JIK, moscHsATh Ha mpAMepax CIIocoObI
YMEHBIIEHUST U MPEJOTBPALECHUS HUX BPEJHOTO BO3JCHCTBUS Ha OpraHu3M
YeJI0BeKa
ChopMHUpPOBAaHHOCT, YMEHHMM TIPOBOJUTH BBIUUCIEHUS C HCIOIb30BAHHEM
MOHSITHUS «MaccOBasi JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIECHHUI ra3oB
35 MIPU XUMHYECKUX PEAKIUAX, MACChI BEIIECTBA M 00BEMA ra30B MO U3BECTHOMY
' KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEUIECTB, TEIUIOBOTO 3 deKTa peakui Ha OCHOBE 3aKOHOB COXPAHEHMSI MaCChl
BEILECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUU
HPOBEPSAEMBIE DJIEMEHTBI COAEP KAHUSA
10 KIIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 | TeopeTrnyeckne OCHOBBI OPTaHHMYECKON XUMUU
IIpenmer opraHnyeckoil XMMUU: €€ BO3HUKHOBEHHUE, PA3BUTHE M 3HAUYCHHUE B IOJIYYECHHHU
1.1 | HOBBIX BEIIECTB W MaTepuagoB. Teopuss CTPOCHHS OpPraHUYECKUX coeAuHeHui A.M.
byTtaepoBa, €€ OCHOBHBIE MMOJIOKECHUS
CrtpykTypHBbIe (hOpMYIIBI OpraHUYECKHUX BemecTB. I omomnorusi, nzomepus. XUMHYECKasl CBSI3b
1.2 | B OpraHM4eckux COEAMHEHUSIX — OJMHApPHBIE U KpaTHble CBA3U. lIpencrtaBieHue o
KJIacCU(UKAIIMU OPTAHUYECKUX BEIIECTB
13 HOMGH}(JIaTypa OpraHM4eCKuX COCIMHEHUH (CUCTeMaTHyeCKas) M TPUBUAIbHBIC Ha3BaHUS
BaXHEHIIIMX MpeACTaBUTENCH KIIaCCOB OPraHUYECKUX BEIIECTB
2 | YrieBoaopoibl
AJKaHBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psiaA. MeTraH W 3TaH — MpocTelline
2.1 | mpeAcTaBUTENN aNKaHOB: (PM3MUYECKHE M XUMUYECKHE CBONCTBA (peakiuH 3aMelIeHHs U
TOPEHUsI ), HAXOXKJIEHUE B IPUPO/IE, MOJYUCHHE U IPUMEHECHHE
AJKEHBI: COCTaB M CTPOECHHME, TOMOJOTMYECKHH psAl. DTUIEH M NPONWIEH — IMpOCTEHIIne
2.2 | mpeACTaBUTENN AaJKEHOB: (U3NYECKHUE M XMMHUYECKHE CBOMCTBA (peakluuH THIPUPOBAHUS,
raJjiOreHUPOBAHUS, TUIpaTaIlui, OKUCICHHS U TIOJTUMEPHU3aLIUN ), TOJIyYeHHE U PUMEHEHHE
23 Ankanuensl: Oytamuen-1,3 u wmerunOyramuen-1,3: cTpoeHHe, BakKHEHIINE XUMHUECKUE

cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KayuyKa U Pe3UHbI




2.4

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTUYECKUN Psijl. ALCTHIIEH — MPOCTEHIINI
NpeJCTaBUTEINb AIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUUYECKUE CBOICTBA (peakiuu
TUIPUPOBAHUs, TaJOr€HUPOBAHUS], TUAPATALIMHN, TOPEHUS] ), IOJyYEHUE U IPUMEHEHUE

2.5

Apenbl. benzonm: coctaB, cTpoeHHe, (PU3MUECKHE W XHUMHYECKHE CBOWCTBA (peakUuu
TaJIOTEHUPOBAHUS U HUTPOBAHUSA), MOJIyYEHHE M NMpUMEHEHHe. TOoJyoJ: COCTaB, CTPOCHHE,
buznyecKre U XUMHYECKHUE CBOMCTBA (peaKIny TaJOTeHUPOBAHUS 1 HUTPOBAHU ), TOJTyYCHUE
U NpUMeHEHHE. TOKCHYHOCTh apeHOB. ['eHeTudeckas CBs3b MEXAY YIVIEBOJOPOJAMH,
MPUHAAJICKAITIMHI K Pa3IMYHbIM KJ1accam

2.6

[IpupoHbIe HCTOUHUKH YTIAeBOAOPOAOB. [Ipupoanblii ras u nomyTHble HedTaHbIE ra3el. HedTh
u e€ nmpoucxoxaeHue. CrnocoObl nepepabOTKU HEPTH: MEepPEeroHKa, KPeKUHI (TepMUYECKH,
KaTauTHueckuit), mnuponu3. IIpoaykTel mnepepaOoTku HePTH, HUX TNPUMEHEHUE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €r0 MepepadoTKu

Kucnopoacoaepxaiine opraHuyecKue COeTUHEHMS

3.1

[IpenenvHbple OnHOATOMHBIE COUPTHL. MeTaHON M 3TaHON: CTpOEHHE, (QU3UUYECKHE U
XMMHUYECKHE CBOMCTBA (peakMM ¢ aKTUBHBIMM METaJlJIaMH, raJIor€HOBOI0POIaMH, TOPEHHE),
IIpUMEHEeHre. BomopoaHbIE CBSA3M MEXIY MOJIEKYJIaMHM CHUpTOB. [leficTBHE MeTaHoNa W
9TaHOJa HAa OPraHu3M 4YelloBeKa. MHOTrOaTOMHBIE CIIUPTBI. OJTUICHIVIMKOJIb W TIIMLEPHH:
CTpoeHue, (U3MYecKHe W XUMHYECKHE CBOWMCTBA (B3aMMOJCHCTBHE CO IMICJIOYHBIMH
MeTaJulaMH, KadeCTBEHHasl Peaklds Ha MHOroaTOMHblE cHUpThI). JlelicTBUE Ha OpraHu3M
yenoBeka. [Ipumenenue rimnepruHa U STUICHIIITMKOJIS

3.2

@DeHoII: CTPOCHHE MOJIEKYJIbI, (PU3MUYECKUe U XUMHUYECKUe CBOWCTBA. TOKCHYHOCTH (peHoma.
[Tpumenenue dhenoma

3.3

Anpaerunpl U KeToHbl. DopManbaeru, aneTalbIeTuI: CTpoeHre, GU3NIECKUe U XUMUICCKUE
CBOICTBa (peaKIMK OKUCIICHUS U BOCCTAHOBIICHUS, KQUECTBEHHBIC PEAKINH), TIOTYyYEHUE U
pUMEHEHHNE

34

OOHOOCHOBHBIE MpeneibHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAs U YKCYCHasi KHCIIOTBI:
CTpoeHHe, (QU3MYecKue M XUMUYECKHE CBOWMCTBa (CBOMCTBa, OOIIME ISl Kiacca KHUCIOT,
peakmus >Tepudukanun), moaydeHne u npumeHeHne. CTeapuHOBas U OJEWHOBAS KHCIIOTHI
KaK TPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiicTBIE

3.5

CnoxHble >QUpbHl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [MIPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpumMenenne xxupoB. buonoruueckas poiib KUPOB

3.6

VYrieBoJpl: cocTaB, KiIacCU(pUKalMs YIIIeBOJOB (MOHO-, M- U monucaxapujsl). ['moko3a —
IpOoCTEHIINN MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (pU3MUecKre U XMMUYECKHE
cBoiicTBa (B3aumozeicTBue ¢ ruapokcuoM Meau(ll), okucieHue amMMHauyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBIeHUE, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B MPHUPOJIE,
npuMeHeHue, ononorndeckas posb. Porocunte3. PpykTo3a Kak U30Mep IiroKo3bl. Kpaxman
U LEJIJTI0JI03a KaK NMPUpOoAHbIe oaumepbl. CTpoeHne KpaxMania U 1euirosio3bl. dusnueckue u
XMMHYECKHE CBOMCTBA Kpaxmasa (THIpOJIn3, KayeCTBEHHAas peakiiysi ¢ HOJ0M)

A30Tcoz[ep>1<anme OpTraHNu4Y€CKUC COCAMHEHUA

4.1

AMMHOKHUCIIOTHI Kak aM(oTepHbIe OpraHuYecKue coeauHeHus. PU3nUecKue U XUMUYECKUE
CBOMCTBA aMHUHOKHCIIOT (Ha IpUMEpe MHIMHA). buonornyeckoe 3HaYE€HUE AMUHOKHUCIOT.
IMenTnael

4.2

benkn xak IPUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIAUHCHHA. HepBHqHaﬂ, BTOpHUYHasA U
TPETUYHAA CTPYKTYypa OcnKkoB. XHMMHUYCCKHE CBOMCTBA OEIIKOB: T UApOJIN3, ACHaATypalusd,
KauCCTBCHHBIC PCAKIIMM HA Oenxu

BBICOKOMOIEKYIISIPHBIE COETMHEHMS

5.1

OCHOBHBIC IIOHSATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCDP, HOJUMED,
CTPYKTYpPHOC 3BCHO, CTCIICHb IOJHUMCEpU3AllUH, CPCAHAA MOJICKYJISIpHAd Macca. OCHOBHEBIE
MCTOJbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGIII/IHGHI/If/'I — NOoJMMEpHU3alus U NOJUKOHACHCALIUA
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SKCHepI/IMeHTaHLHBIe MCTOJAbI HM3Y4YCHHSA BCIICCTB MU HX HpeBpameHHﬁI O3HAKOMJICHHUEC C




oOpasiaMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, kayudykoB. [lomyuenue
CHHTETHYECKOI'0 KayyyKa U PE3UHBI

11 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJAEPKAHUS

1

TeopeTnyeckne OCHOBBI XUMUHU

1.1

XuMuyeckuit  aieMeHT. AToM. Sapo aroma, M30TONBL. DJEKTpOHHAas  000J0YKa.
DHepreTuyecKue ypoBHHU, MOYPOBHU. ATOMHBIE OPOUTANH, S-, p-, d-2TeMeHTbl. OCOOEHHOCTH
pacrpeieneHus HJIEKTPOHOB 110 OPOUTAIISIM B aTOMaX 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOHHAsi KOH(UTYpallUsi aTOMOB

1.2

Ilepnonnuecknii 3akoH u [lepuoguueckas cucrema xumuueckux 3neMeHToB .M. MeHneneesa.
CBs13p nepuoanueckoro 3akoHa u Ilepuoguueckoil cucTeMbl XMMHUYECKUX 3ieMeHToB J[.U.
MenzeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MMM MPOCTHIX W CJIOKHBIX BEIIECTB IIO
rpynmnam M nepuojiaM. 3HauyeHHe MEPUOJIMUYECKOr0 3aKOHA B Pa3BUTUU HAYKHU

1.3

CtpoeHue BeliecTBa. XuMuieckas CB3b. BUapl XuMudeckoii cBsi3u (KOBaJleHTHAs HEMOJISIpHAsT
U TIOJISIpHASI, MOHHAsI, MeTaJuIndeckas). IOHbI: KAaTHOHBI U aHUOHBI. MeXaHU3MBI 00pPa30BaAHHUS
KOBaJICHTHOM XUMUYECKOU CBsI3U (OOMEHHBIN U TOHOPHO-aKIENTOPHBINH). BomopoaHas cBs3b

1.4

BajneHTHOCTB. DJIeKTpOoOTpULIATEIbHOCTh. CTENEHb OKUCIECHUS

1.5

BemniectBa MOJIEKYISIPHOTO M HEMOJEKYJSIPHOIO CTPOCHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BeleCcTBA. THUINBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIA
KpucTauIndeckor peméTku. [loHsTne 0 nucnepcHbIX cuctemMax. VICTHHHBIE U KOJTOMIHBIE
pacTBOpbl. MaccoBasi oJ1sl BENIECTBA B PACTBOPE

1.6

KJIaCCI/I(I)I/IKaLII/ISI HCOPIraHUYCCKUX COE€IUHEHMH. HOMCHKJ'IaTypa HCOPIraHMYCCKHUX BCIICCTB

1.7

XuMuueckast pcaKnusi. KHaCCI/Iq)I/IKaL[I/IH XUMHNYCCKHUX peaKI_II/Iﬁ B HCOpFaHquCKOﬁ u
OpF&HH'—ICCKOfI XHMUH. 3aKOH COXpPAaHCHUA MACChI B€UICCTB, 3aKOH COXPAaHCHUA U ITPCBPALICHUA
OHCPI'MH IIPpU XUMHUUYCCKUX PCAKIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTh OT pa3InYHbIX (PAKTOPOB

1.9

OOpatumble peakuuud. XuMudeckoe paBHOBecue. MDakTopbl, BIUSIOUIME HA COCTOSHHE
xumuueckoro pasHoBecus. ITpunuun Jle I1latense

1.10

OnexTponuTrueckas auccouuanys. CunbHble W ciaalObie nmeKkTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCIasi, HEHTpasibHasi, 1esouHas. Peakiimu noHHOro oomMeHa

1.11

OKHCITUTEIBEHO-BOCCTAHOBUTEIILHBIE pCaKknuun

Heoprannueckast xumusi

2.1

Hemeramnel. [Tonmoxkenne HemeTaioB B [lepuoaudeckoil CHCTEME XUMHUYECKUX JJIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTH CTpPOEHHs aromMoB. Du3nUYecKkHre CBOMCTBA HEMETAJLIOB.
AJioTponusi HeMeTauIoB (Ha IpUMEpe KUCIopoa, cepbl, hochopa u yriiepoaa)

2.2

XUMUYECKUE CBONCTBA BAKHEHIIIMX HEMETAILIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa, yriepoaa
U KpPEeMHHS) U HUX COCAUHEHUW (OKCHIIOB, KHCIOPOJCOACPKAIIUX KHCIOT, BOJOPOIHBIX
coeaunenui). [lppuMeHeHre BaXKHEHIITMX HEMETAIIJIOB U UX COSIUHECHHI
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Meramnsl. [lonoxxenue merawioB B Ilepuonnueckoil cuctemMe XUMHUYECKHUX dieMeHTOB J[.H.
MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JEKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOmime
¢u3uueckue cBoiicTBa MetaisioB. CrjlaBbl METAIIOB. DJIEKTPOXUMUYECKUN Pl HANPSDKEHUH
METAJIJIOB

24

XUMHYECKUE CBOMCTBA BAXKHEHIITMX METAJUIOB (HATPHH, KM, KaJIbIIWA, MarHUH, aTFOMUHUH,
[IUHK, XpOM, >KeJe30, MeIb) M uX coeAuHeHud. OOmme crnocoObl MONyYeHUs METalIoB.
[IpuMeHeHrne METAJIJIOB B OBITY M TEXHUKE

2.5

I'enernmueckas cBsI3b HCOPTaHNMYCCKUX BCHICCTB, MPUHAMJICKAIINX K Pa3JIMYHBIM KJIacCaM

XUMHS U KU3Hb

3.1

Poap XxuMuM B 0OCCICUCHHMM DKOJIOTHYCCKOH, SHEPIeTHYSCKOW M IHUIIEBOH 0€301acCHOCTH,




pa3BuTuu MenuuuHbl. [loHATHE O HAyYHBIX METOJAaX IMO3HAHMS BEIIECTB M XUMHUYECKUX
peakuuii

[IpencraBnenust 00 OOIMIMX HAayYHBIX MPUHIMUIAX MPOMBIIUIEHHOTO MOJTYYeHHs BaXKHEHIINX
BelecTB. UelloBeK B MHUpE BEIIECTB U MAaTEPUAJIOB: BaXXHEHIINE CTPOUTEIbHbIE MaTEpHAaIbI,

3.2
KOHCTPYKILMOHHBIE MaTepHallbl, KPaCKH, CTEKJIO, KepaMUKa, MaTepHaJIbl JUIsl AJIEKTPOHUKH,
HaHOMAaTepHAaJIbl, OpraHNUECKHE U MUHEpaTbHBIC YI00pEHUS

33 XuMHs ¥ 3J0pOBbE YEJIOBEKA: IIPaBUiia UCTIOIb30BAHMS JIEKAPCTBEHHBIX MTPENapaToB, IpaBuia

0€301acHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUH B NMTOBCETHEBHON KU3HU




IIpoBepsiembie Ha EI'D mo xumum TpedoBanust

K pe3yJbTaTaM 0CBOEHHsI OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMBbI

cpeaHero oomero o0pa3zoBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUS

[IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTebHON MTPOrpaMMBbl CPETHETO 00IIero 00pa3oBaHuUs

1

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

1.1

OCHOBOTIOJIATAIONINE  TOHATHA  (XMMHYECKHH DJIEMEHT, aToM, HW30TOIHI,
AIIEKTPOHHAs 000JI0UKa aTOMa, S-, -, d-dJIEKTPOHHBIE OPOUTAIH AaTOMOB, OCHOBHOE
U BO30YXXAEHHOE COCTOSSHME aTOMa, MWOH, MOJEKyJla, BaJEHTHOCTb,
ANIEKTPOOTPHLATEILHOCTh, CTENEHb OKHCJICHHUS, XUMHUYeckass CBsi3p (0-
m  T-CBA3b = gparHele  CBA3WM), TUOpUAM3AIMA ~ ATOMHBIX  OpOWTaNeH,
KPHCTAJUINYECKas pelIeTKa, Mojib, MOJSIPHAsl Macca, MOJISIPHBIH 00beM, MOJISIpHAsT
KOHIICHTpaLus, pacTBOpbI (MCTHHHBIE, TIMICTIEPCHBIE CHCTEMBI),
KPHCTAJUIOTU/IPATHI, YTJIEPOAHBINA CKeNleT, (pyHKIMOHANbHAs TPYMIa, paJuKal,
U30MEpHl, CTPYKTypHast (opmyia, H30oMepHs (CTPYKTypHas, T€OMETpHUYEcKas
(umc-, TpaHCH30OMEpHs), TOMOJIOTHYECKHH psAA, TOMOJIOTH, YTJIEBOJOPOJIBL,
KUCJIOPOJI- ¥ a30TCOMEPKAIINE COSANHEHNUS, OMOJIOTHUECKH aKTUBHbBIE BEIIECTBA
(yrmeBomel, KUpBI, OENKH), MOHOMEp, HOJIHUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEAMHEHUs, KPEKUHT, pU(OPMHUHT, TUIBI XUMHUYECKHX
peakuuii  (OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC, 5K30- U  HHIOTEPMHYECKHE,
peakuu HOHHOTO 00MEeHa, TOMO- M T€TepOreHHbIE, 00paTUMbIE U HEOOpAaTHUMBIE),
pacTBOp, JJIEKTPOJUTHI, HEDJICKTPOIUTHI, SJICKTPOIUTHUYECKAs IUCCOLUAINS,
CTENEHb HCCOLHUALUY, OKHUCIHTENIb, BOCCTAHOBUTEINb, 3JIEKTPOJIU3, CKOPOCTH
XMMHUYECKON peaKiyu, XHMUIECKOe PaBHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOpUs] XUMUUYECKOTO CTPOEHUSI OpraHuYecKux BemecTs A.M.
byrtnepoBa, Teopusl dIEKTPOJMTHYECKONW aucconmanuu, llepuogndeckuil 3akoH
JL.U. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SA3BIK XUMHUH, MHUPOBO33PCHUYCCKUEC 3HAHUWA, JIC)KAIIMC B OCHOBC ITOHHMMAHUA
IIPUYUHHOCTY W CHCTEMHOCTM  XUMHYECKMX  SBJICHHMH, COBPEMEHHBIC
IIPEACTABICHUS O CTPOCHUM BeEIlECTBA HAa AaTOMHOM, MOJEKYJISIPHOM H
HAJMOJIEKYJIIPHOM YPOBHSX

1.3

NpeaACTaBJICHUA O MCXAaHH3MaX XHMHUYCCKUX peaKuHﬁ, TCPMOAUMHAMHNYCCKUX U
KHMHCTHYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XHMMUYCCKOM pPAaBHOBCCHUM,
AUCIICPCHBIX CUCTEMAX

1.4

(l)aI(TOJ'IOFI/I‘-IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBeC, IMOJIYYCHHUU U 0€e30I1aCHOM
HCIIOJIF30BAHUM BaKHEHUIITHX HCOPraHNYCCKUX U OPraHUYCCKHUX BCIICCTB B 6I)ITy
n HpaKTHqCCKOﬁ ACATCIIBHOCTH YC€JIOBCKaA

1.5

o0Imye HayyHble NPUHLMUIBI XHMHUYECKOTO MPOM3BOJCTBA (HAa IpHUMEpe
IIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, IepepabOTKU HEPTH)

CdopMUpOBaHHOCTH YMEHHI BBISBIIATH:

2.1

XapakTepHble TPU3HAKKM M B3aUMOCBA3b HW3YYEHHBIX TIOHATUH, MPUMEHSThH
COOTBETCTBYIOIINE MOHITHUS MIPU OMHCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
Y OPraHUYECKUX BEILECTB U UX MPEBpalCHH

2.2

B3aMMOCBSI3b XMMHYCCKUX 3HAHUH C TIOHATHSAMH W TPEJICTABICHUSAMH JPYTUX
MpeIMeTOB Jisi OoJiee OCO3HAHHOTO TIOHMMAaHUsT U OOBSCHEHHUS CYIIHOCTH
MaTePHATBLHOTO STUHCTBA MHpa




CdhopmupoBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HaMMEHOBaHUS XUMHYECKHUX COeIUHEHHI MEXTyHapOHOTO coro3a
TEOPETHUYECKOW M TMPUKIAJHON XWUMHUU W TpPHUBHAIbHBIC Ha3BaHUS BEIICCTB,
OTHOCAILMXCS K HW3YYEHHBIM KjaccaM OpPraHMYeCKUX M HEOPraHuyeCcKHuX
COCTUHEHUN

3.2

XMMHUYECKYI0 CUMBOJMKY AJISi COCTaBJIEHHs (POpPMyJl HEOPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPALEHHBIX M CKEJIETHBIX)
(bopMys1 OpraHUYEeCKHX BEILECTB

CdhopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATE:

4.1

HCOPraHN4YCCKUC BCHICCTBA, CAMOCTOSATCIILHO BLI6I/IpaTI> OCHOBAHUA U KPpUTCPUU
JJIA KJ'IaCCI/I(i)I/IKaIII/II/I HN3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.2

OpraHn4€CKUeC BCUICCTBA, CAMOCTOATCIIBHO BBI6PIpaTB OCHOBAHHA U KPUTCPHUU TJIA
KJ'IaCCI/I(l)I/IKElLII/II/I HU3y4aCMbIX XUMHWYCCKHUX 00BEKTOB

4.3

10 pa3JU4HbIM IPU3HAKAM (YUCILy U COCTAaBY pearupyroLIMX BELUIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEIEHEH OKUCIEHHUS AJIEMEHTOB, OOpPaTUMOCTH
peaKiuu, y9acTHIO KaTalin3aTropa)

CdhopmupoBaHHOCTH YMEHUS XapaKTEPU30BaTh JIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XMMHMUYECKUX dJIeMeHTOB 1 - 4
nepuonoB llepmogmueckoir cucremsl .M. MenneneeBa M HMX BaJICHTHBIE
BO3MOXXHOCTH, HWCIONIb3Yysl TOHATUSA S-, pP-, d-3JIeKTpOHHBIE OpOUTaiy,
SHEPreTUYECKUE YPOBHU

ChopmupoBaHHOCTE YMEHHS OOBSCHATH 3aKOHOMEPHOCTH HM3MEHECHHSI CBOWCTB
XUMHUYECKUX DJIEMEHTOB ¥ 00pa3yeMbIX UMH COSIMHEHUI 110 IEPUOAAM U IpyIIIaM

ChopmupoBaHHOCT, YMEHHUSI COCTAaBJISATh YpaBHEHUS XUMUYECKUX DPEaKIUil U
PacCKphIBaTh UX CYIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ oCpeaACTBOM COCTaBJICHUA
QJICKTPOHHOTI'O OajaHca 3THX peaKI_[I/If/i

7.2

YPaBHEHUs PEAKLUN Pa3IMYHBIX THUIIOB; IIOJHBIE M COKpALICHHBIE YpPaBHEHUS
peakuuii HOHHOTO OOMEHa, YUYUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEaKLUU HIYT
J10 KOHIIa

7.3

peakiMii  TMIpONM3a, peakuuid  KoMIUIekcooOpa3oBaHusi (Ha  mpumepe
T'UJIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

ChopmrpoBaHHOCTH YMEHHUS MTOITBEPHKIATh!

8.1

Ha KOHKDPETHBIX TpUMepax XapaKTep 3aBUCHMOCTH PEAKIMOHHOW CIOCcOOHOCTH
OpPraHUYECKUX COECTUHEHHUH OT KPAaTHOCTH M THUMA KOBAJIEHTHOM cBsi3U (O- U
T-CBA3N ) B3aMMHOTO BJIMSHHSI aTOMOB M TPYIITT aTOMOB B MOJIEKYJIaX, a TAKXKE OT
0CcOOEHHOCTEH peanu3aly Pa3IuYHbIX MEXaHU3MOB POTEKAHUS PeaKLUuit

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIMMU
OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_[I/Ifl

ChopmupoBaHHOCT, YMEHHSI XapaKTepH30BaTh COCTAB U Ba)KHEHUIIHME CBOWCTBA
BEILIECTB, MPUHAJICKAIIUX K OMPEAEICHHBIM KjaccaM W TPYIIaM COEIUHEHUM
(mpocThle BelIeCcTBa, OKCHABI, THUAPOKCUIBI, COJH; YIJIEBOAOPOJIbI, MPOCTHIE




3¢upbl, CIUPTHI, (PEHOIIBI, ATbACTHIBI, KETOHBI, KAPOOHOBBIC KHUCIOTHI, CIIOKHBIC
3(UpPBI, KUPBI, YTIEBObI, AMUHBI, aMUHOKHCIIOTHI, OCITKH )
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ChopmupoBaHHOCTH YMEHHSI IPOBOAUTH PACUEThl MO0 XUMHUYECKUM (GopMyliaM U
YPaBHCHHUSIM XUMHYECKHUX PEAKIIHHA ¢ UCTIOIb30BaHUEM (PU3NICCKUX BEITUIHH:

10.1

Macchl (0ObeMa, KONMYECTBA BEIIECTBA) MPOJYKTA PEaKIMH, €CIW OJHO W3
MCXOJHBIX BEUIECTB JaHO B BHJIE pacTBOpa C OIpeleJIeHHOW MacCOBOM aoieid
PacCTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MM 00BEMHOM JIOJIH, BBIX0/IA MPOYKTa PEaKIIUU

10.3

TETI0BOTO 3 (HeKTa peakui

10.4

00BEMHBIX OTHOIICHHH Ta30B

10.5

10 HaXOXKJACHUIO XUMUYECKOH (popMyJIbl BelecTBa

11

Brnanenue cucremoil 3HaHUN 0 METOJAaX HAYYHOTO MO3HAHUA SIBICHUN MPUPO/IBI,
I/ICHOJIB3y€MBIX B €CTCCTBCHHBIX HayKax nu YMGHI/IG HpI/IMeHSITb OTHU 3HAHWUIA HpI/I
AKCTIEPUMEHTAIbHOM HCCIEAOBAaHUU BEUIECTB U ISl OOBSICHEHHMS] XUMHUYECKHUX
HBJ’IGHI/II;'I, NMCHOIIINX MECTO B npnpozle, HpaKTI/I‘{eCKOfI JCATCIIBHOCTHU YCJIIOBCKA U
B IOBCETHEBHOM KU3HU

12

ChopmupoBaHHOCT, YMEHHS MPUMEHSATHh (MCIOJB30BaTh) 3HAHUS O COCTAaBE U
CBOMCTBAX BEILECTB JJISl 3KCIEPUMEHTAIBHON MPOBEPKU TMIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUsT XUMUYECKUX pPEaKUUd U MPOTHO3HPOBAHUS
BO3MOXXHOCTEH HX OCYILIECTBJICHUS; CUCTEMHBIE XHUMUYECKUE 3HAHMS JUIs
OOBSICHEHHSI U TPOTHO3MPOBAHMS SBJICHUH, HMMEIOIIUX €CTECTBEHHOHAYUHYIO
HPUPOY; Uil IPUHATHUS TPAMOTHBIX PEIICHUN MPOOJIEM B CHUTYalUsX, CBI3aHHBIX
C XUMHEHN

13

ChopmupoBaHHOCT,  yMEHHS IUIAHUPOBATh U NPOBOAUTH  XMUMHUYECKUN
9KCIIEPUMEHT (IIOJIyYE€HUE U U3YUYEHHUE CBOMCTB HEOPraHMUYECKUX U OPTraHUYECKUX
BEIIECTB, KAUeCTBEHHBIE PEAKIUU YIJIEBOAOPOJIOB PpA3IUYHBIX KIIACCOB H
KHCIIOPOJICO/IEPKAIMX OPraHUYECKUX BEILECTB, PELICHHE IKCIEPUMEHTATIbHBIX
3aJady 1O pacroO3HABaHUIO HEOPTaHMYECKUX U OPraHMYeCKUX BEUIECTB) C
COOJIIOICHUEM TIPaBHJI 0€30MacHOT0 0OpaIleHus ¢ BENIeCTBAMH U J1a00paTOPHBIM
o0opynoBanueMm; (OpMyIHpOBaTh LE€TU HCCIEAOBAHUSA;, TMPEACTABIATH B
pa3nu4yHOil hopMe pe3ynbTaThl HKCIEPUMEHTa, aHAIM3UPOBATh U OLEHHUBATH HX
JIOCTOBEPHOCTD

14

ChopmupoBaHHOCT, ~ YMEHHUS  OCYIIECTBIATh  LI€JICHANPABICHHBIA  MOUCK
XMUMHUYECKON HH(POPMAIIMY B PA3IMYHBIX HCTOUYHUKAX (HAay4dHAast M y9eOHO-HayqHas
JTuTepaTypa, cpeAcTBa MaccoBol uHpopmauuu, cetb MHTepHeT u apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 MH(popMaiuio, nepepadaTsiBaTh €€ U
HCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOH y4eOHOIl 3a1aueit

15

CdopmupoBaHHOCT, yMEHHsI MPOTHO3UPOBATH, AHAIM3HPOBATH M OILIEHWBATH
WH(OPMAIIHIO C TTO3HUIUN YKOJIOTHUECKON O€30IMaCHOCTH TIOCIICICTBUN OBITOBOM H
MIPOM3BOICTBEHHOM JIEATEIHHOCTH YE€TIOBEKA, CBA3aHHOM C IepepaboTKOIl BEIIEeCTB;
c(OpPMHUPOBAHHOCTh YMEHHUU OCO3HABaTh OITACHOCTh BO3ICHCTBHS Ha KHBBIC
OpraHu3Mbl ONPENENICHHBIX BEIIECTB, TOHMMAas CMBICH MOKa3aTess MpeaesibHON
JOIyCTUMOW KOHIICHTPAIIUH, U MOSCHATh HAa MPUMEPAX CIIOCOOBI YMEHBIICHUS H
MPEAOTBPALIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa




ITepedenns 3;1eMeHTOB coiep:kaHus, NpoBepsieMbIX Ha EI'D no xumun

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJElIb CTpOEHUs aroMma. Pacrmpeznenenue
AIIEKTPOHOB TIO DHEPreTHYECKUM ypOoBHsIM. Kitaccupukanuss XMMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS DSHEPreTUYeCKUX YpoBHEH aTroMmMoB (s-, p-, d-dIeMeHTOB).
OcHOBHOE M BO30YXKICHHOE COCTOSHUSI aTOMOB. DJIEKTpOHHasi KOH(UTrypamus aTroma.
BasieHTHBIE 37IEKTPOHBI

1.2

[Tepuoauueckas cuctema xumudeckux anemMenToB JI.1. MenneneeBa. ®u3nyueckuii CMbICI
IIepnonnueckoro 3akoHa (.M. MenneneeBa. [IpuunHbel 1 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COEAMHEHUM IO MEPUOJAM U TpyINIaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUM, BBICIINX OKCUIOB U
TUIPOKCUIOB

1.3

BaneHTHOCTS. SHCKTpOOTpI/II_IaTeHBHOCTL. CreleHb OKUCICHUS

1.4

Bunet xumuueckoil cBsi3u (KOBaJeHTHas, HOHHAs, METaJUIM4YecKas, BOJOPOJHAs) U
MEXaHU3MBl €€ 00pa3oBaHUsA. MEXKMOJNCKYJISIpHbIE B3auMOJACUCTBHUS. BemecTBa
MOJIEKYJIIPHOTO U HEMOJEKYJSIPHOIO CTPOEHHUsA. THUIBI KPUCTAIUIMYECKUX PELIETOK.
3aBUCHMOCTBH CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUECKON PEIICTKH

1.5

Xumuyeckas peakuus. Kiaccupukanus XUMHUYECKHMX peaklMil B HEOpraHMYecKOH u
OpPraHMYECKON XUMHUHU. 3aKOH COXPAHEHHUS MacChl BELIECTB

1.6

CKOpOCTb peakinu, €e 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.7

TemnoBble 3()(HeKThl XUMUYECKUX peakiuii. TepMoXuMuyecKre ypaBHEHHS

1.8

OOpatuMbie peaknuui. XUMUYeckoe paBHOBecwe. DaKTOPHI, BIMSIONINE HA COCTOSHUE
xumu4deckoro pasHoBecus. [Ipunuun Jle [llarense

1.9

DnektponuTryeckas aucconnanus. CuiabHbIe U cinaOble AIeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIasl, HEUTpalibHas, IesouHas. CTerneHp qucconuanuu. Peaknmm
HOHHOIro 0OMeHa

1.10

IMunponm3s coneii. MonHOe npou3sBeneHne Bobl. BomopoaHsiil mokasarens (pH) pacTtBopa

1.11

CnocoObl BBIPAXKCHUSA KOHLICHTpAIIMU PACTBOPOB: MACCOBAA OOJI PAaCTBOPCHHOTO
BCIICCTBA, MOJISIpHAad KOHIOCHTpAL M. HaCLIHleHHI)Ie U HCHACBIIICHHBIC pPaCTBOPHLI,
PaCcTBOPUMOCTbD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHbBIE pCaKknuu. HOBC,Z[CHI/IC BCIICCTB B CpCAax C pa3HbIM
3HaueHneM pH. MeTonpl 351eKTpOoHHOTO Oailanca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMUH

2.1

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ. HOMCHKJ'IaTypa HCOPraHUYCCKUX
BCIICCTB

2.2

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kaluil, KaJbIMA, MarHui,
ATIOMHUHHM, ITUHK, XPOM, KeJIe30, Me/Ib) U UX coeauHeHui. OO0mme crocoObl MoaydeHus




MCETAJlJIOB
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XUMHUYECKHE CBOWCTBA BAaXKHEHUIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3ota, ¢ocdopa,
yriaepoja W KPEeMHHs) U WX COCJAMHEHHH (OKCHIOB, KHCIOPOJCOIEPIKAIIUX KHUCIIOT,
BOJIOPOJAHBIX COCTUHEHHUI)

24

I'enernyeckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K Pa3JIMYHbIM KJIacCaM

2.5

VnenTndukanus HEOPraHWYECKHX  COeOUHEHMH. KadecTBeHHBIE  peakuuu  Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

OCHOBBI OpFaHquCKOﬁ XHUMHHU

3.1

OcHOBHBIE NOJIOKEHUS TEOPUN XUMUUYECKOTO CTPOEHUSI OPraHUYECKUX coelMHEHN A.M.
bytnepoBa. YrinepoIHBIN CKeleT OpraHM4ecKor MoseKysbl. KpaTHOCTE XMMHUYECKOU
cBs3M, O wm T-CBA3M  gp3. gp’- sp-ruGpuausanuu OpOWTAlEl aTOMOB yIJEPOJA.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT XHMHUYECKOIO CTpPOEHHUs MOjeKkyd. [‘omosoru.

I'omonornueckuit psaa. Mzomepus u u3omepsl

3.2

[TonsTue o pyHKUMOHANBHOM rpynne. OpueHTauoHHbIe 3P (EKTHI 3aMecTUTENeH

3.3

[IpencraBnenne o  KiIaccMpUKAMM ~ OpPraHMYECKUX  BemiecTB. HomeHkmatypa
OpraHUYECKUX COEAMHEHUN (cHcTeMaTH4ecKas) U TPUBUAIbHbIE HAa3BAaHUS Ba)KHEHIIMX
IIPEJICTaBUTENIEH KJIACCOB OPraHMYECKHUX BEIIECTB

3.4

CB0OOOTHOpAIMKAIBHEI U MOHHBIM MeXaHW3MbI peakinuu. lloHsTHe o HykiIeopuie u
anektpoduite. [IpaBuno MapkosaukoBa. [IpaBuio 3aiiieBa

3.5

AnkaHpl. XHMHYECKHE CBOWMCTBA aJIKaHOB: raJIorCHUpPOBAHUC, ACTHAPUPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUC, KPCKHUHI, HU30MCpuU3alus, TrOpCHHUC. HOJIy‘-IeHI/IC AJIKaAHOB.
L[I/IKJ'IO&]'IKaHBI. CHCI_[I/I(I)I/IKa CBOMCTB MUKJIOAJIIKAHOB C MaJIBIM pasMEpOM HHKJIA. PeaKHI/II/I
MPUCOCAUHCHUSA U PaIUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: peakUMU NPUCOEAUHEHHUs (TajoreHUpOBaHUE,
THIPUPOBAHUE, TUAPOTAIOTEHUPOBAHUE, THUApATalusi), TOPEHHUs, OKHUCICHUA U
nojauMepu3ayy. [[poMbIIeHHbIe U TA00paTOPHBIE CIIOCOOBI MOTYYEHUS aJIKEHOB

3.7

AJ'IKaI[I/IeHI)I. XUMU4IeCcKue CBOMCTBA AJIKaTUCHOB: pc€akuuu MPUCOCAUHCHUA
(FI/II[pI/IPOBaHI/Ie, raJIOFCHI/IpOBaHI/IC), ropCHHA U IMOJIUMCPU3ALIHH. HOJ'Iy‘-ICHI/Ie aJIKaIUCHOB

3.8

AnkuHbpl. XUMHYECKHE CBOMCTBA: PEAKLUUM IPUCOEAVHEHHA (TaJoreHHpOBaHUE,
TUAPUPOBAHUE, THIpATALUs, THAPOTaJIOreHUPOBAHUE ) KaK CIIOCO0 MOTyYeHHs IOJTUMEPOB
U Ipyr'UX MOJIE3HBIX MPOYyKTOB. Peakunnu 3amemienus. ['openue aneTuineHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUIsl CBapKM M pe3Ku MeTauioB. [IpumeHneHue
aleTHIIeHa

3.9

ApeHbl. XHUMHYECKHE CBOWCTBAa O€H30JIa: PEAKIMU HIIEKTPOQUIBHOTO 3aMELICHHMS,
pUCcOeANHEHUs (TUAPUPOBaHUE, ranoreHuponanue). Peaknus ropenus. OcoOeHHOCTH
XMMUYECKHUX CBOMCTB TONMyona. [lonydenne 6enzona. OCOOEHHOCTH XUMHUECKUX CBOUCTB
ctupoina. [lonmumepusanus ctuposia. CrocoObl MoTydeHHs U IPUMEHEHHE apOMaTHUYECKIX
yTI€BOAOPOIOB

3.10

Crnuptsl. [IpenenpHple 0THOATOMHBIE CIUPTHI. XUMHUYECKHE CBOICTBA: B3aUMOJICHCTBUE
C HaTpUEM KaK CII0CO0 yCTaHOBJICHHS HAJTMYUS THAPOKCOTPYIIIBI, C FaJION€HOBOAOPOIaMHU
Kak crnoco0 MOJy4deHHs PAaCTBOPHUTENCH, BHYTPH- M MEXMOJICKYJISIpHAs IeTrupaTanus.
Peakuus ropenus. IlomydeHnue sTaHona: peakuusi OpOKEHUS IJIIOKO3bI, THApaTalus
ATWJIEHA. DTUJIEHIJIMKOJIb U TJIULEPUH KaK IPEICTaBUTENIN NPEAEIbHBIX MHOTOATOMHBIX
CIIUPTOB




3.11

®enon. XumMuueckue cBoiicTBa (eHona (peakuu ¢ HaTpUeM, THMIPOKCHAOM HaTpus,
opomom). [Tonyuenue penomna

3.12

Anpneruapl. XUMUYECKHE CBONCTBA TNPENEIbHBIX  albJACTHUIIOB: THIPUPOBAHHE;
KaueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpymiy (peakuus "cepeOpsiHoro 3epkana',
B3aumojeiicteue ¢ ruapokcuaom Meau (II). TlomydeHwe mnpenenbHBIX albIETHIOB:
OKHCJICHUE CIUPTOB, THApaTalus aneTuieHa. AILIETOH KakK MpeJCTaBUTEIb KETOHOB.
Oco0eHHOCTH peaKIMK OKUCIICHHSI alleTOHA

3.13

KapOoHoBBIEe KUCIIOTBI. XUMHUECKUE CBOMCTBA MpeAEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KACIOT. OCOOEHHOCTHM XHMHUYECKHX CBOMCTB MYypaBbMHOW KHCIOTHL. llomydenue
NpeJeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJIKaHOB, aJIKEHOB,
NEPBUYHBIX CIHUPTOB, allbJAETHIOB. BhIciue mpenenbHbie U HenpeaeabHble KapOOHOBBIE
KHCJIOTBI

3.14

Cnoxsble 3¢upbl U kupbl. CrocoObl MOJYyYEHHs CIOXKHBIX 3¢upoB. OOpaTUMOCTb
peaknmu stepudukanyn. [IpuMenenne cnoxHbIX 3(GUpoB B NMHUIIEBON U mapdroMepHOi
HOPOMBIIIICHHOCTH. JKHpbl Kak CIOXHbIE 3(QUpPbl INUIEPUHA U BBICIIUX KapOOHOBBIX
KHUCJIOT. XMMHUYECKHE CBOMCTBA JKUPOB: THIPUPOBAHME, OKUCIEHUE. ['maponus, win
OMBUIEHHE, )KUPOB KaK CIIOCO0 MPOMBILIEHHOT'O IOJIy4YeHUs COJieil BHICIIUX KapOOHOBBIX
KHCIIOT. MBIIA Kak cOJM BBICHIMX KAPOOHOBBIX KHCIOT

3.15

XUMHUYECKUE CBOMCTBA TITFOKO3BI: PEAKIIUH C YYaCTHEM CITUPTOBBIX U alIbJACTHIHOM TPYIIT
¥ MOJIOYHOKHCII0€ OposkeHue. [IprMeHeHne riIroKo3bl, €€ 3HaUeHUE B )KU3HEICATEIIbHOCTH
opranusMa.  Jlucaxapuumel:  caxapo3a, MalbTO3a.  BoOCCTaHaBiIMBaWOIIUE U
HEBOCCTaHABIMBAIOIINE JAucaxapuisl. ['maponu3 aucaxapumoB. [lommcaxapumabr:
KpaxMmai, riaukoreH. CTpoeHHEe MakKpOMOJEKYJ Kpaxmalla, TIIMKOT€Ha W IeJUTFOJIO3BI.
dusnueckue CBOMCTBAa Kpaxmajia M IEJUTI0JIO3bl. XHMMHUYECKHE CBOWCTBA Kpaxmaa:
THIPOJIN3, KAueCTBCHHAs PEaKIMs C HOAOM. XHMHUYECKHE CBOMCTBA IIEJUTIOJIO3bI:
THIPOJIN3, TOJydYeHHe S(PHUPOB HEIUTION03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN IIEJIK)

3.16

AMHHBI. AMUHBI KaK OPTraHUYECKUE OCHOBAHMUSA: PEAKIIMK C BOAOM, KMCIOTaMHU, peaKLus
ropeHysi. AHMIMH KaK MpPEeJCTaBUTENb apOMaTHUYECKMX aMUHOB. XMUMHUYECKHE CBOMCTBA
aHWJIMHA: B3aMMOJIEHCTBHE C KHUCIOTaMH, OpoMHOHl Bomo#, oxucinenue. IlomydeHue
aMHUHOB  QJKHJIMPOBAaHUEM AaMMHaKa M  BOCCTAHOBJICEHHEM  HUTPOIPOU3BOIHBIX
YIJIEBOJOPOIOB

3.17

AMUHOKHCIOTHI U OeNIKU. AMUHOKUCIIOTHI Kak aM(OTepHbIe OPraHNYEeCKUE COeTMHEHHUS.
OCHOBHBIE AMHHOKHUCIIOTHI, oOOpasymoomue Oenkn. XUMHUYECKHEe CBOMCTBa OEIKOB:
THIpPOJIN3, ACHATYypalus, KaUeCTBEHHbIE (I[BETHbIE) PEAKLUU Ha OEIIKU

3.18

CrpoeHne M CTpPyKTypa IMOJHUMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJUMEPOB OT CTPOEHUS
MoJieKy1. OCHOBHBIE CITOCOOBI MOIYYEHHS BBICOKOMOJIEKYJIIPHBIX COSIUHEHH: peakliun
MOJMMEpHU3alMY U MoJIMKOHAeHcanuu. Kitaccudukanys Bo1oKOH

3.19

WNnentudukanus opraHu4ecKuX COeIUHEHH. PerieHne 3KCnepuMeHTaNbHBIX 33a]a4 Ha
pacro3HaBaHUE OPTraHUYECKUX BEIICCTB

3.20

I'eneTmueckas CBA3b MCXKY KilaCCaMU OpPraHHuYCCKUX COG,ZII/IHeHI/Iﬁ

XUMHA U KA3HD

4.1

XuMus B moBceHEeBHOM >ku3HU. [IpaBuia GezonacHoOi pabOTHI C €IKUMU, TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMU OBITOBON XUMHUU

4.2

XuMus U 310pOoBbe. XUMHUA B MEIULMHE. XUMHS U CEIIbCKOE XO3SMCTBO. XHMUS B




INPOMBIIIJICHHOCTH. XUMUS U SHEPreTHKa: MPUPOAHBIN U MOMYyTHHIN HEPTIHON ras3bl, UX
coctaB u ucrnosb3oBanue. CoctaB HePpTH U ee TmepepaboTka (MPUPOJHBIE HCTOYHUKH
YIJIEBOJIOPOJIOB)

4.3 XuMHA U 3KOJIOTHA. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPebl U €ro IOCIEACTBU.
Oxpana ruapochepbl, MmouBbl, atMochepbl, (uopsl U ¢ayHbl OT XHMHYECKOTO
3arpsi3HeHus. [Ipobaema 0TX010B U MOOOYHBIX MTPOAYKTOB. ATbTepHATUBHBIC HCTOYHUKU
SHEPTUH

4.4 OO0mue mpencTaBieHUs O TPOMBIIIUICHHBIX CIIOCO0aX MOJTYyYEHUsS XUMUYECKHX BEIIECTB
(Ha mpuMepe MPOU3BOICTBAa AaMMUAKA, CEPHOM KUCTOTHI). YepHas 1 IIBETHASI METAJLTyPrHUs.
CTeKJI0 ¥ CUJIMKATHAS MMPOMBINIICHHOCTh. [IpoMbInieHHas oprannyeckas Xxumusi. CoIpbe
JUISL OpTraHUYECKOM MPOMBIIIIEHHOCTH

5 Turbl pacyeTHbIX 3a/1a4

5.1 PacueTrsl macchl BemiecTBa WM 00ObeMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJTHOTO M3 YYaCTBYIOITUX B PEAKIIUU BEIIECTB

52 Pacuetsl TemioBoro s dekra peakuu

53 PacyeTbl 00bEMHBIX OTHOIICHHH ra30B MPU XUMHUYECKUX PEaAKIIUIX

54 Pacuets maccel (0ObeMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKI[MU, €CIIM OJHO W3
BEIIIECTB JIAHO B U30BITKE (MMEET IPUMECH )

5.5 PacueTsl MaccoBol WM OOBEMHOM TOJIM BBIXOJA MPOAYKTA PEAKIIMH OT TEOPETUUYECKH
BO3MOKHOI'O

5.6 Pacuetsl maccel (0ObeMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEaKIMH, €CITU OIHO W3
BEIIIECTB JaHO B BHUJE pacTBOpa C OMPEISICHHOW MAacCOBOH JIOJIEH pPacTBOPEHHOTO
BeEIlleCTBa

5.7 Pacuersl ¢ ucnonb3oBaHMEM NOHATUH "MaccoBas aois", "MoJsisspHash KOHLEHTparus',
"pacTBOpUMOCTB"

5.8 Haxoxaenne MonekynsspHOH (GOpMyJbl OPraHUYEcKOro BEIIecTBa MO €ro INIOTHOCTH U

MAaCCOBBIM O0OJIAM 3JICMCHTOB, BXOIAIIUX B €0 COCTAB, WJIX 11O IIPOAYKTaM CropaHus




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus, 10 xknace/ T'abpuensu O.C., OctpoymoB WU.T'., Cnagko C.A. AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBerienne

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.T'., Cnagkos C.A. AKIIMOHEpPHOE
obmectBo «M3narenbctBo «IIpocBemienne»

METOAUYECKHME MATEPHAJIbBI 1JIAA YUUTEJIA
HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

l.

A

[Tnarpopma OGaHKa TPEHWPOBOYHBIX 3aJaHUN /IS TIOJTOTOBKHM K TECTHPOBAHHIO
(byHKIIMOHATBHOM TpaMOTHOCTH 00y4aronuxcs https://fg.resh.edu.ru

[Topran «Poccuiickas anexkTpoHHas mkoja» https:/resh.edu.ru

Haurarop Hay4Ho-MeToandeckux pazpadbortok https://apkpro.guppros.ru/navigator/
bubnmoreka udppoBoro odOpazoBaTenbHOro KOHTEeHTA https://urok.apkpro.ru

I[Topran @®IBHY «®enepanbHblidi HWHCTUTYT IE€JArOTMYECKUX H3MEPEHUID
https:/fipi.ru

locynapctBennass  uHpopmanuonHas cucteMa  «CoBpemeHHass — 1udpoBas
obOpazoBarenbpHas cpena» https://online.edu.ru
https://edsoo.ru/metodicheskie-materialy
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