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PaGouast mporpaMmMa 1o XMMHUM Ha YPOBEHb CPEIHETO OOIIET0 00pa3oBaHUS ISl 00YUYAIOIIUXCS
MAOY COIL Ne 16 pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

o ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mnpukaza MunmnpocsenieHus ot 31.05.2021 Ne 287 «O06 ytBepx)acHun (eaepaibHOro
rocy/1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHUs»;

e mnpuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O0 yTtBepxkaeHuu ¢eaepanbHON
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHUs;

o mnpukaza Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHMM W3MEHEHHUH B
HEKOTOpble TMpuKasbl MwuHuctepctBa mpocBemieHuss Poccuiickoin  Denepanuu,
Kacaromuecs: QenepalbHBIX 00pa30BaTENbHBIX MPOTPAMM HAYaIbHOTO OOIIETo
o0pa3oBaHMs1, OCHOBHOT'O OOIIET0 00pa30BaHus U CPEAHET0 0011Iero o0pa3oBaHUs»;

e mpukaza MunmnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenun I[lopsaka
OpraHM3aliii M OCYIIECTBICHHUS 00pa3oBaTeNbHON JAEATeIbHOCTH [0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM porpaMmmMaM — 00pa30BaTEebHBIM MIPOrpaMMaM HavaabHOTO
00111ero, OCHOBHOTO OOIIIETO M CPEIHEro 00IIero o0pa3oBaHMsI;

o KoHuenuun npenogaBanus yueOHOTO MpeAMETa;

o KoHIenuuu 3K010ruueckoro oopa3oBaHus B cucTeMe 00IIero 00pa3oBaHus;

e CII 2.4.3648-20 «CaHHUTapHO-MIUACMUOIOTHIECKHE TPEOOBAHUS K OpPTraHU3ALUSAM
BOCHUTAHUSI M OOYy4YeHHS, OTAbIXa M O3JOPOBJICHUS JI€TEH UM MOJOJCKM,
YTBEPKJICHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI U TPeOOBaHUS K OOECIEUEHUIO
Oe3omacHOCTH W (WiaH) OE3BPEAHOCTH Ui 4eJoBeKa (aKTOPOB Cpeabl OOMTAHHS»,
YTBEP>KJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTapHOro Bpaya otT 28.01.2021 Ne 2;

e y4eOHOTO IIaHa OCHOBHOTO 00IIero oopa3oBaHusi, YTBEPKIAECHHOTO IprkazoM MAOY
COHI Ne 16 -m ot 29.08.2025 Ne 225- 1 «O BHecE€HMHM U3MEHEHHIl B OCHOBHYIO
00pa3oBaTeNbHYI0 IPOTPaMMy OCHOBHOTO OOIIETO 00pa30BaHUs»;

e (deaepanbHO paboueil mporpaMmbl 0 y4eOHOMY IIPEIMETY.

PabGouass mporpamma OpUEHTHpOBAaHAa Ha I1IEJIEBble MPUOPUTETHI, CPOPMYIUPOBAHHBIE B
deneparibHON paboueil mporpaMMe BOCIUTaHHS M B paboueit mporpamme Bocriutanus ['BOY
MAOY COII Ne 16.

PaGouast nporpamma no xumuu 6a3oBoro ypoas s 10-11-x kiaccos

IHosscHuTEABbHAA 3aAIIMCKA



[Iporpamma 1Mo XMMHH Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa or 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (efepalibHOM 0Opa30BaTENbHOM MpOrpaMMbl CPEIHErO
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yyerom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoir ®exepanuu, peaTu3yOMIX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MNOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii ®epepanuun Ha mnepuox 1o 2025 roma» (pacnopsbkeHue
[TpaButensctBa PD 0T 29.05.2015 No 996-p).

OcHOBY MOAXO0/A0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONpPENEIICHUI0 OOIIeH cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI O0YUAIOMIMXCS CPEICTBAMH Y4eOHOTrO mpenmera «XuMHsD»
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KoHIENTyanbHbIE mojoxkenus ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJIeH, COAep KaHusl, Pe3yIbTaTOB 00y4YeHHUsI U TPeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe oOpa3oBaHME, MOTyYaeMOe BBITYCKHHKaMHU 00Ie00pa3oBaTeIbHON OpraHu3aliy,
SBJISIETCSI HEOThEMJIEMOI 4acThi0 MX 00pa3oBaHHOCTH. OHO CIyKHUT 3aBEPLIAIOLIMM 3TaloM
peanu3any Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPHCYIIHX
IIEJIOCTHOM CHCTEME XMMHMYECKOTr0 00pa3oBaHUS. DTH IIEHHOCTH KacalOTCsl MO3HAHHS 3aKOHOB
npuponsl, (GOPMUPOBAHUS MHUPOBO33PEHHST M OOIIEH KyJIbTYpbl 4YeJOBeKa, a TaKKe
IKOJOTMYECKM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3[0pPOBBI0 U TIPUPOJHOI cpene.
Peanusyercs xumuyeckoe o00pa3oBaHHE OOydYalOIIMXCS HA YPOBHE CpPEIHEro OOIIero
00pa3oBaHUs CpPEeACTBAMU Y4eOHOTO MpeaMeTa « XUMUsD», COAEp)KaHUE U MOCTPOCHUE KOTOPOTO
OIIpEJIeTICHbl B NPOrpaMMe IO XMMHH C yYETOM CHEUU(PHUKH HAyKd XHMHUH, €€ 3HAYCHUS B
MO3HAHWHU TIPUPOABI U B MAaTEPUATBHON KM3HM OOIIECTBA, a TAKXKE C y4ETOM OOMIMX Ieled U
NPUHIMIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHUE CHCTEMBl CpEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIPaeT 0coOyl pojb B COBPEMEHHOU
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KyJabTypbl. OHa BHOCHT CBOH BKIaJ B
(dbopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBILUIEHHS, B CO3[JaHHUE LI€JIOCTHOTO MPeICTaBICHUS
00 OKpy:»KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOe GOpMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TCCHO B3aI/IMOI[CI\/'ICTBy51 C I[pyrI/IMI/I €CTCCTBCHHBIMHU HaYKaMI/I, XuMus crtajia HGOTLGMJ’ICMOﬁ
YacThI0 MHUPOBOHM KyJNBTYpbI, HECOOXOAMMBIM YCIOBHEM YCHEIIHOTO TPyAa M >KU3HH KaxJI0TO
yieHa oOmiectBa. CoBpeMeHHass XMMHS KaK HayKa CoO3MjareibHas, KaK Hayka BBICOKHX
TEXHOJOTHIl HampaBieHa Ha pelIeHHe TJI00AlbHBIX MpOo0JieM yCTOWYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON OE€30MacHOCTH U
OXpaHbI 3JJOPOBBS.

B cooTBeTcTBUM ¢ 00MUMH HETISIMH U IPUHITATIAMHA CPEIHETO 0011ero 00pa3oBaHus COIEPKAHNE
npenmera «Xumus» (10—11-e kmaccel, 0a30BBIi  YpPOBEHb W3YYEHHs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOATOTOBKY OOYYalOIIMXCs, HEOOXOIUMYIO UM JIJIst
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPHUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKHU3Hb COIMYMA,
MIPOJIOJDKEHMS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocraBnsitolmiuMy npeaMeTa « XuMus» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«OO01mas 1 HeopraHu4eckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOIl HAYKU: CHCTEMA 3HAHUI 110 HEOPTAHUYECKOW XUMUU (C BKIIFOUEHUEM 3HAHUH U3



o0meld XUMUH) W OpraHuYeckor xuMuu. DopMUpOBaHWE HTAHHOW CHCTEMBl 3HAHWHN TpU
M3YYCHHUU TIpeaMeTa 00ecrednBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPAa3Hs BEIIECTB
Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas v HeopraHuyeckas
XUMHS» cPOopMUpOBaHa B MPOrpaMMe 10 XUMHHM Ha OCHOBE CHCTEMHOTO IOAX0Ja K M3YUYCHHUIO
ydueOHOro Martepuaiga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUI Ha
OINpPEEIICHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XHMHM BEILECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUUECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BEIIeCTBaX HAOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTHUECKH aKTUBHBIX COEIMHEHHHA. B Kypce OpraHm4eckoil XMMHU TMOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero o0pa3oBaHus MepBOHAYaJIbHBIC
NPECTaBICHUS O XUMUYECKOHN CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHUs B mOpeamere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBAETCS
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKHA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX U XUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeoOpraHWYEeCKass XUMUsD» OOYYAIOIIMMCS MPEIOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX IO3UIINH,
riry0xe TOHSATh HCTOPUYECKOe H3MEHEHHWEe (YHKIMA 3TOro 3aKoHa — OT 00OoOIIaromei o
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

Enunas cucrema 3HaHMM O BaKHEWIMX BEIIECTBAX, MX COCTaBE, CTPOCHHHM, CBOMCTBaxX H
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnoniHgeTcss B Kypcax 10-x um 11-x KiaccoB dJeMEHTaMU COJEPIKAHUSA, HWMEIOIIUMHU
KyJIbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEeSTeNbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMPOIECCY
TBOpPYECTBA B O0JIACTH TEOPUHU U MPAKTUYCCKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYyaJIbHBIX M 3KCIMEPUMEHTAIbHBIX HCCIEAO0BATENbCKUX 3a7ad. B menoM coaepxanue
y4eOHOro TpeaMeTa « XUMHUs» TaHHOTO YPOBHS U3YUYEHUS OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4aromnXcsi MUPOBO33PEHUECKON OCHOBBI Il TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI IIyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIy HOBBIMH (haKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH DKOJIOTMUYECKUX MPOOJieM, a Takke MpodiieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHNS HOBBIX TEXHOJIOTHI K MaTepUaJIOB.

B mnane pemeHus 3amay BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALMU OOYYarOIIMXCS MPUHSATHIE
IPOrpaMMOl MO XUMHHM MOAXOABI K ONPEIEICHHUIO COAEpXKaHUS M IIOCTPOEHUs IpeaMera
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX ACWCTBUH, MMEIONUX 0a30Boe
3HaYeHHE JUIS PA3JIMYHBIX BUAOB JEATEIBHOCTH: pEUIeHHs MpoOJieM, MOWUCKA, aHalu3a U
o0paboTku uHPOpMaIK, HEOOXOMUMBIX JJsi NPUOOPETEeHHs] ONbITa MPAKTUYECKOM U
HCCJIEI0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B nmpakTuke npernopaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHEero obuiero oopa3oBaHusi, MPU ONpPEEICHUH COJEPKATEIbHON XapaKTepUCTUKH
Henel W3ydeHWsl IpeiMeTa HalpaBiIeHUEM IEePBOCTEIIEHHOM 3HAUYMMOCTH TPAJULUOHHO



npusHaercss (OpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTM COBPEMEHHOTO
€CTECTBO3HAHMS, TMPAKTHUYECKON [EATETbHOCTH YEJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOU KYyJIbTYpbl. C METOAUYECKOM TOYKHM 3pPEHHUSI TAKOH MOAXOJ K ONPEACIICHUIO IeJIei
W3Yy4YeHUs MIPEAMETA SIBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJABHBIMH IEISIMA U3YUYCHHS TIpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10—11-e kiacchl) sBIASIOTCS:

e (¢dopMUpOBaHHE CHUCTEMbl XMMHMYECKHX 3HAHUI Kak BaKHEHIIEeH COCTaBIsIOLICH
eCTeCTBeHHO-Hay‘IHOﬁ KapTUHBI MHUpa, B OCHOBC KOTOpOI;'I JICKAT KIIFOYCBBIC ITOHATHA,
(dbyHIaMeHTalbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE U
MOHVUMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUH MHPOBO33PEHUYECKOrO Xapakrepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (GOPMUPOBAHUE U PA3BUTHUE MPEICTABICHUIA O HAYYHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHUYECKHUX peaKkuil, HEOOXOAUMBIX JJisi MPUOOPETEHUs YMEHUN OpPUEHTUPOBATHCS B
MHPEC BCUICCTB U XUMHUUYCCKHUX HBJICHPIﬁ, HMCIOIUX MCCTO B IMIPHUPOAC, B HpaKTH‘IGCKOﬁ
Y TIOBCETHEBHOM JKU3HU;

e PAa3BUTHUC YMGHI/Iﬁ A Ccroco0oB ACATCIIBHOCTH, CBJA3aHHBIX C Ha6JIIOI[eHI/IeM n
OOBSICHEHHEM XHMHUYECKOTO SKCIEpUMEHTa, COOJIOJCHHEM MpaBHi 0e30MacHOro
oOparlieHus C BEIeCTBaMHU.

Hapsiny ¢ stum, copepkarenbHas XapakTEpUCTUKA Lieled W 3ajad W3y4YeHUs MpeaMera B
nporpamMme 1o XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanusi. CeroiHs B MpENoJiaBaHUUM XUMHUHU B OOJbIleH
CTENEHU OTAACTCS TNPEANOYTCHHE TMPAKTUYECKONM KOMIIOHEHTE COJepKaHusi OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKAa 0OIIe00pa3oBaTeIbHOW  OpraHu3aluy,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMH aKTUBHOTO TOJYYEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBsi3u ¢ 3THM npu M3ydYeHHH MpeaMera « XUMHS) TOMHUHUPYIOIIEEe 3HaU€HHUE MPUOOpEeTaroT
TaKue LEJIU U 3a71a4H, KaK:

e anamranus OOydyarolmMXcs K YCIOBUSM JUHAMUYHO PAa3BUBAIOIIETOCS MHpA,
(hopMHUPOBaHHE HHTEIUICKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
JKN3HCHHBIX CI/ITyaHI/ISIX, CBSI3aHHBIX C BCIIECCTBAMU U UX HpI/IMCHeHI/IeM;

e ¢opMupoBaHue y OOYydYaAIOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH),
NMCHOIIINX YHI/IBepCaJ'II)HOC 3HAYCHUC IJIsA paSHHqHBIX BUJOB ACATCIIBHOCTH: peHIeHI/ISI
npobyiieM, TIOMCKa, aHaiu3a U o0paboTkM HH(OpManMM, HEOOXOAUMBIX JUIS
MPUOOPETEHUs OMbITa ACITEILHOCTH, KOTOPash 3aHUMaeT BaKHOE MECTO B MO3HAHHUH
XUMHH, a TaKXe IS OLECHKH C TO3UIUH IKOJIOTHYECKOW OE30IMacCHOCTH XapaKTepa
BIIUSIHUSL BEIIECTB M XMMHUYECKUX TMPOIIECCOB HA OPraHU3M 4YellOBEKa U MPUPOTHYIO
cpeny,

e pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HHTEJUIGKTYalIbHBIX ¥  TBOPYECKHX
CIIOCOOHOCTEN O0ydJaroIMMXCs: CIIOCOOHOCTH CaMOCTOATENBHO MTPHOOPETaTh HOBBHIE
3HAHUSA TI0 XUMHUU B COOTBETCTBHH C XWU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIH30BATh
COBpeMEHHBbIE WH()OPMAIMOHHBIE TEXHOJOTUM IS TOWCKA W aHaim3a y4eOHOU u
HAyYHO-TIONYJISIPHON MHPOPMAIIUU XUMUYECKOTO COJIeP KaHNUS;

e (GOPMUPOBAaHWE W paA3BUTHE Y OOYYAIOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIJICHHS], HAOMI0JaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBbIE OCOOEHHO



HEOOXOJMMBI, B YaCTHOCTH, IpH IJAHUPOBAHUM M IPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

e BOCHHUTaHUE Yy OOydaromuxcs YOEKIEHHOCTH B T'yMAaHUCTHMUYECKOW HalpaBIEHHOCTH
XMMHHU, €€ BAXHOW pOIM B pEIICHUH TIIO00AJIbHBIX MPOOJIEM pPalMOHAIBHOTO
[IPUPOJONOJB30BaHUsA, IIONOJHEHUS DJHEPreTUYECKUX PECYPCOB U COXPAHECHHUS
MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOIIEHUS K
IPUPOJE M CBOEMY 3IO0POBBIO, a TaKK€ HIPUOOPETEHHUs OIbITa MCIIOJIb30BAHUS
IIOJIyYE€HHBIX 3HAHUU JUIsl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYyalUsX, CBSI3aHHBIX C
XMMHWYECKUMH SIBJICHUSMU.

B yuebHom maHe cpenHero oouiero oopazoBaHus npeamMer « XUMUs» 0a30BOr0 ypOBHSI BXOJUT
B COCTaB MpeIMEeTHOM 00nacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee 4yuCIIO YacoB, OTBEJCHHBIX I U3yYCHUSI XUMUH, HAa 0a30BOM YPOBHE CPEIHET0 00IIero
obOpazoBanus cocTaiseT 68 yacos: B 10-M kinacce — 34 yaca (1 yac B Henento), B 11-M kimacce —
34 yaca (1 gac B HEENIO).

Jns peanuzanuy MporpamMmbl UCHOJIB3YIOTCS YYEOHUKH, AOMYIIEHHBIE K UCIOJIb30BAHUIO MPU
peaM3anii  MMCIOIIUX TOCYJApCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTEeNbHBIX MPOrpaMMm
HAYaJbHOrO OOIIEro, OCHOBHOTO 0O0IEro, cpeaHero oOmiero oOpa3oBaHUS OpraHU3alUsSMHU,
OCYIICCTBIISIONUMH  00pa30BaTEeIIbHYIO0  JEATCILHOCTD, MPUKa30M  MUHIPOCBEIICHUS — OT
26.06.2025 Ne 495:

e Xwummsa, 10 xmacc/ T'abpuensu O.C., Octpoymo W.I'., Cnagkos C.A., AO
«3natenscTBo "[Ipocsemienue»;

e Xummsa, 11 ximacc/ T'abpuensu O.C., Octpoymo W.I'., Cnagkos C.A., AO
«3natensctBo "[Ipocsemienue»;

o <. .D>.

OJeKTpOoHHbIE 00pa3oBaTelbHbIE PECYpChl, JIOMYIIEHHbIE K MCIIOJIB30BAaHUIO MPHU pealu3aluu
MMEIOLINX FOCYAAPCTBEHHYIO aKKpEAUTALlMI0 00pa30BaTeNbHbBIX POrpaMM HayalbHOT'O OOIIETO,
OCHOBHOIO 00IIero, cpegHero oOmero o0pa3oBaHUs MPUKAa30M MMUHIOPOCBENIEHUS OT
18.07.2024 Ne 499:

DNeKTpOHHBIM oOpa3oBaTenbHBId pecypc «Jlomamnue 3amanusa. CpenHee oOiiee
obOpazoBanne. Xumus», 10—11 kmacec, AO «M3narensctBo "[IpocBemenue»;
Tpenaxep «O6nako 3Hanui». Xumus. 10 kinacc, OO0 «Puzukon Jlady;

Tpenaxep «Obnako 3HaHUY». Xumus. 11 kimacc, OO0 «Duzukon J1ady;

o <D

Ilnanupyembie pe3yJabTaThl OCBOECHUSA
y4eOHOro npeamera

JINYHOCTHBIE pe3yJibTaThl

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTrpaMMm
cpeaHero oOmero odpazoBaHMs (JIMYHOCTHBIM, METalpeAMETHBIM M IpeaMeTHbIM). HayuHo-
METOJUYECKOW OCHOBOM i pa3pabOTKU IUTAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS IPOrpamm
cpeaHero o0I1ero o0pa3oBaHus SIBISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.



B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

e 0CO3HAHHE OOYYAIOUIMMHUCS POCCHUICKOM TPa)KIaHCKOH MASHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITETIBHOCTH U CAMOOIIPEIEIICHHIO;

e HAJINYME MOTUBAIMU K OOYUCHHUIO;

e IIEJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHNHN JINYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAAUIMKA 0a30BOM HAYKH XUMHUH;

e TOTOBHOCTH U CIIOCOOHOCTH O0YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICTIOBBIMH ~ yCTaHOBKAaMH,  TNPHCYIIMMH  IIEJIOCTHOW  CHCTEME
XMUMHUYECKOTO 00pa30BaHMS;

e HAJINMYME NMPABOCO3HAHUS HKOJOTMYECKOH KyJIbTYPHl M CHOCOOHOCTH CTaBHUTh LEIH H
CTPOUTH )KU3HEHHBIC TIAHBI.

JImyHOCTHBIE PE3YJIbTAaTbl OCBOCHUA MPCAMETA «XHUMU JOCTUTIaOTCA B CAMHCTBC y‘IC6HOI>'I n
BOCITMTATEIbHON ACATCIIBHOCTH B COOTBCTCTBUU C T'yMaHHCTHUYCCKUMHU, COHHUOKYJIBTYPHBIMU,
AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMH W HACAIIAMU pOCCHﬁCKOFO rpaxaaHCkKkoro 06III€CTB21,
MNPUHATBIMHA B O6H.I€CTBC HOpMaMU H IIpaBHJIaMU ITOBCIACHUSI, CHOCO6CTBYIOH_II/IMI/I mnponeccam
CaMOIIO3HaHHUA, CaMOPa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa}0u11/1xc;1.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MpeaMeTa « XUMUS» OTPaXkaroT c(POPMUPOBAHHOCTD OIBITA
MIO3HABATEJIIbHON M MPAKTHUUECKON IESTEIbHOCTH OOYYaroIMXCs [0 Peaju3alud MPUHSTHIX B
o0111ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

e OCO3HaHUS OOYYaIOUIMMUCA CBOMX KOHCTHTYLIMOHHBIX IIpaB U OO0S3aHHOCTEH,
YBOKEHUs K 3aKOHY U IIPABOIOPAIKY;

e IMPEACTABICHUS O COLMAIBHBIX HOPMAax W IpaBUJIaX MEKIMYHOCTHBIX OTHOLUIECHHUN B
KOJUIEKTHUBE;

e TOTOBHOCTHM K COBMECTHOH TBOpPYECKOM MAEATENbHOCTH TIPH CO3JAaHUM Y4YeOHBIX
MIPOEKTOB, PELICHUH Y4YeOHbIX M MO3HABATENIbHBIX 3a]1a4, BBHINOJHEHUU XUMHUYECKUX
JKCIIEPUMEHTOB;

e CHOCOOHOCTH MOHMMAaTh M NPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTUKY U apryMEHTbI
APYTUX MPU aHAJIN3€ Pa3IMYHbIX BUJOB yUeOHO NesTeIbHOCTH;

2) NATPUOTHIECCKOI'O BOCIIUTAHUSA:

e I[EHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEANI0 OTE€YECTBEHHOMN
XUMUHU;

e YBaXEHUS K IpPOLECCY TBOPUECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO NMPUMEHEHUs
XUMHUHU, OCO3HAHUSA TOrO, YTO JOCTHXKCHHUS HAyKU €CThb DPE3YJbTAT JJIUTEIBbHBIX
HaOJIIO/IeHNH, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IMOMCKOB, IOCTOSHHOTO TpyZda
YYEHBIX U IIPAKTUKOB;

e UHTEpECa M INO3HABATEIBHBIX MOTHBOB B IOJYYEHHHM M TMOCIEAYIOIIEM aHAIN3E
uH(pOpMAaIIUU O EPEAOBBIX TOCTHKEHUAX COBPEMEHHOM O0TEUECTBEHHONW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e HPABCTBCHHOI'O CO3HAHHSA, OTUUCCKOTO MMOBCACHUSA



e CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBS3aHHbIE C XHUMHUYECKUMH SIBJICHHUAMHU, U
IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh HAa MOPAIBHO-HPAaBCTBCHHbIC
HOPMBI U LIEHHOCTH;

e TOTOBHOCTH OLICHHMBAaTh CBOE IIOBEJIECHHUE M IIOCTYIIKM CBOMX TOBAPUIIEH C IO3ULUI
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE IOCJIECACTBUN ITUX IIOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

e IIOHMMAaHUS LIEHHOCTEH 370pOBOro M 0Oe30macHoro odpasa *XHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOLICHHSI K COOCTBEHHOMY (U3MYECKOMY U ICUXUYECKOMY
3I0pOBBIO;

e coOmIOACHUs NpaBuiI 0€30MacHOr0 OOpAIEHHs ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM
JKU3HU U B TPYIOBOU I€ATEIBHOCTH;

e TOHMMAHUS LEHHOCTH NPAaBWI HHIUBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30IacHOTO
IIOBE/ICHUS B CUTYALUAX, YITPOXKAIOIIUX 340POBbIO U KU3HHU JIOACH;

e OCO3HaHUS MOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aIKOTO0JId,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BOCIUTAHMS:

o KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B y‘{€6HO-HCCHCILOBaTCHBCKOﬁ JCATCIIBHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUECKON U APYTHX BUIAX JCATCIHLHOCTH,

o YCTaHOBKI/I Ha AaAKTHUBHOC y‘-IaCTI/Ie B peIHCHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 COHI/IaJIBHOfI
HAIPaBJIEHHOCTH (B paMKaX CBOErO KJIacca, IKOJIbI);

e MHTEpECa K MPAKTUICCKOMY M3yUEHHUIO MPOPECCUil pa3IuIHOTO poja, B TOM YUCIIC Ha
OCHOBE IPUMEHEHHS IPEIMETHBIX 3HAHHUH 10 XUMHH;

e YBAXEHUS K TPYLY, JIOJIAM TPYJa U PE3yJIbTaTaM TPYIOBOW IEATEIbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJbHOH TPACKTOPHH OOpa3OBaHUS,
Oynymeii mpodeccuu W pealm3alud COOCTBCHHBIX JKM3HCHHBIX IUIAHOB C yYETOM
JTUYHOCTHBIX HWHTEPECOB, CIMOCOOHOCTEH K XHMHH, HHTEPECOB U MOTpeOHOCTEH
o0I11ecTBa;

6) ’K0JIOrMYeCKOro BOCTIUTAHUA:

e DKOJIOTUYECKH IIeIeCOOOPa3HOT0  OTHOIIEHHUS K MPHUPOAE, KaK HCTOYHUKY
CYILECTBOBAHMS )KU3HU Ha 3eMIIe;

e TIOHMMaHHUs  TJ00ANbHOTO  XapakTepa  OJKOJOTHYECKHMX  TpoOiieM,  BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATILHON CPEIbI;

e OCO3HaHUS HEOOXOJUMOCTH WCIIONb30BAHMS JOCTIDKCHUNW XUMHUHM IS pelieHus
BOIIPOCOB PAlMOHAIBHOTO MTPUPOIOIIOIB30BaAHUS;

e AKTHMBHOTIO HENPUATUSA JAEUCTBUM, IPUHOCSIIMX BPE OKPYkKAIOILIEH NPUPOIHOMN Cpene,
YMEHHUSI ~ TPOTHO3UPOBATH  HEOJATONMPHUATHBIE  DKOJOTMYECKHE  TOCIEACTBUS
NpeANpUHUMAEMBbIX AEHCTBUN U TPEAOTBpalIaTh UX;

e HAJIMYMS PA3BUTOrO KOJOTHYECKOTO MBIIUICHUS, HKOJOTHYECKOW KYJIbTYpPhI, ONbITa
JEATEIIBHOCTH DKOJOTMYECKON HAIPABIEHHOCTH, YMEHHUSI PYKOBOACTBOBATHCA MU B
MMO3HABATEIPHOW, KOMMYHUKATHBHONW H COIMAIBHON TPAKTHKE, CIOCOOHOCTH |
YMEHHsI aKTUBHO MTPOTUBOCTOSATH UACOTIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

e CpOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM NMPaKTHKH;



e TIOHMMaHUs crenu(UKU XUMHUU KaK HayKd, OCO3HaHUs €€ Poiu B (OPMUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO IPEACTaBICHUS 00
OKPY’KaloIlleM MHUPE KAaK O €IMHCTBE IMPUPOJBI U YEJIOBEKA, B NO3HAHUU IPUPOIAHBIX
3aKOHOMEPHOCTEN U pelIeHUH NpoOIeM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

e yOeXIEHHOCTH B 0COOOW 3HAYMMOCTU XHMMHUU JJISi COBPEMEHHOW IUBWIM3AIMH: B €€
IYMaHHCTUYECKON HAmpaBIEHHOCTH W BaXXHOH pOJIM B CO3JaHMM HOBOW 0a3bl
MaTepUaIbHOW KYJIbTYPBI, PEUICHHH TII00AJbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS
YEeJI0BEYECTBA —  CBIPbEBOM, DHEPre€TUYECKOW, IMHUILIEBOM M  3KOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECICUYEHUN YCIOBHUIl YCIEIIHOIO Tpyda U
HKOJIOTUYECKU KOM(POPTHOM KHU3HH KaXKAOTO WieHa OOIEeCTBa;

e ECTECTBEHHO-HAy4YHOW TPAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJOB II03HAHMS,
UCTIOJNB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJb30BaTh IMOJIy4YaceMble
3HAHUA JJIS1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOLIEro MUpa U MPOUCXOSIINX B
HEM W3MEHEHMU, YMEHHUS JelaTh OOOCHOBAHHBIC 3aKJIIOUYEHHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIMNXCS AHHBIX C IEJIbIO MMOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

e CIOCOOHOCTH CAMOCTOSATEIBHO MCIIONb30BaTh XUMHUYECKHE 3HAHUS JJI PELICHUs
po0JieM B pealibHBIX )KU3HEHHBIX CUTYAIIHIX;

e HHTEpeca K IMO3HAHMIO U UCCIIE0BATEIbCKOM 1€ATEIbHOCTH;

e TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO U CaMO00pa3oBaHUIO, K
aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUN IO XMMHUU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTAMHU;

e HHTEpEeCa K OCOOCHHOCTAM TpyJa B pa3iIM4HbIX chepax mnpodeccuoHaTHLHON
NEeSATEIbHOCTH.

MeTanpeamMeTHbIe pe3yJbTAThI

MeranpeamMeTHbIe pe3yJabTaThl OCBOCHHUS y4eOHOro mpeaMera «XHMHS» Ha YPOBHE CPEIHETrO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

e 3Ha4yMMbIe JUIS (OPMHUPOBAHUS MUPOBO33PEHUS OOYUaAIOIIUXCS MEXKIUCHUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOIIEHAayYHble TMOHATHS, OTpaXKarollye ILEeJOCTHOCTh Hay4YHOU
KapTUHBl MHUpa U crenupuKy METOJ0B IO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIECTBO, SHEPTrHs, SBJIECHUE, MPOIECC, CUCTEMa, HayUHBIH (axT,
MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIeIOBaHUE, HAOJI0/IeHuE,
U3MEepeHue, SKCIIEPUMEHT U JIp.);

e YHUBEpCaJbHblE  y4yeOHble  JeicTBHs  (MO3HaBaTEIbHbIE, KOMMYHHKAaTHUBHBIE,
peryiasTHUBHbBIE), o0ecreunBaromue GopMUpoBaHUe (PYHKIMOHATBHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00yYaroIInuXCs;

e CIOCOOHOCTh OOYYAlOIIMXCS MCIIONB30BaThb OCBOCHHBIE MEXAUCLHUIUIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS U YHUBEpCaJIbHbIe YUeOHbIE JEMCTBUS B IIO3HABATEIbHOM
Y COLIMAJIbHON NPAKTHKE.

MeTaHpe,Z[MCTHLIC PE3YIbTAaThI OTpaxxaroT OBJIAJICHUC YHUBCPCAJIbHBIMU y‘-IC6HLIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBiaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /I/iCTBUSIMH
1) 6a3oBble JIOTHYECKHUE eI CTBHS:

e CaMOCTOSITENBHO (OPMYJIMPOBATh M AKTYAIM3UPOBATH IMPOOJIEMY, BCECTOPOHHE ee
paccMmarpuBaTh;



OTIPENIETIATh IENIH ACATEIBHOCTH, 3a7aBas NapamMeTpbl U KPUTEPUU HMX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI ACSITEILHOCTU C MOCTaBICHHBIMHU LIEJISIMH;

WCIIOJIH30BaTh MPU OCBOCHUHM 3HAHWM NMPUEMBI JIOTHYECKOTO MBIILICHUS — BBIICIAThH
XapaKkTepHbIe MPU3HAKU TOHATHI W YCTAaHABIMBATH UX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS JIJI1 OOBSICHEHHS OTJICIBHBIX (DAKTOB M SIBJICHUH;
BEIOMpATh OCHOBAaHUS W KPUTEPUU JUISI KIacCH(PHUKAIIMM BEIIECTB M XUMHUYECKUX
peaKInii;

YCTaHABIMBATh MPUYUHHO-CIICCTBEHHBIE CBSA3U MEX/y U3YYaCMbIMHU SIBJICHUSIMU;
CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHIYKTUBHBIC, NEIyKTUBHBIC, 1O aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBJICHUSX,
(hopMyITUpPOBaTh BBIBOJIBI U 3aKITFOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCTIOJIb3YEeMbIE€ B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJICIIH, TIPE0OPa30BLIBATh MOJICIBHBIC TIPEACTABICHHUS — XUMHUECKHI 3HaK (CUMBOJI)
JJIEMEHTa, XUMHUYECKass popMylia, ypaBHEHUE XUMHUYECKONW PEaKIUu — MPU PEIICHUU
y4eOHBIX TI03HABATEIBHBIX U MPAKTHYECKUX 3aja4, IPUMEHATh Ha3BaHHBIC MOJICIIbHBIC
MPEACTABJICHUS /I BBISBICHUS XapaKTEPHBIX MPU3HAKOB HM3y4YaeMbIX BEIIECTB M
XUMHUYECKUX PEAKIUH;

2) 6a30BbIe HCCJIEI0BATEIbCKHE AeHCTBHS:

BJIaJIETh OCHOBAMH METOJI0OB HAyYHOI'O [TO3HAHMS BEIIECTB U XUMHUYECKUX PEaKIIHii;
dbopMmynupoBaTh IENM M 3aJa4d HCCJIECIOBAaHUS, HCIOJIB30BaTh IIOCTABJIICHHBIC U
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI Il (POPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BIIJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS YYCHHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOIaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIIFHO TIPOTHO3HPOBATh €r0 Pe3yJbTaT, (OpPMYyJIUPOBATH OOOOIICHUS W
BBIBOJIbl OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUSA, COCTABIISATH
000CHOBAHHBIN OTUYET O MPOJIeIaHHON padoTe;

NpUOOpETaTh OMBIT YUYEHUYECKOW MCCIEeIOBATENbCKOW M MPOEKTHOW JEeSTENbHOCTH,
MPOSIBJISITE  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB
peuieHust TpakTUYECKUX 3aJ1ay, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB TO3HAHNUS,

3) padora ¢ unopmanmeii:

OpUEHTUPOBAThCS B pPa3IMUHBIX HCTOYHMKAX HH(OpManuu (Hay4yHO-TIOMYJIspHAas
JIUTEepaTypa XMMHUYECKOTO COJIEpXKaHUs, CIIPaBOYHBIE MTOCOOUS, pecypchl HHTEPHETA),
aHAJIM3UPOBATh MHPOPMAIUIO Pa3IMYHBIX BUJOB U (OPM IPEICTaBICHUS, KPUTUUECKH
OLICHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

(dbopMyIMpoBaTh 3alpoChl U NMPUMEHATH Pa3IMYHbIE METOIbl MPU MOUCKE U OTOOpE
uHbopManun, HeOOXOJUMOI [T BBIMOJIHEHUS YUeOHBIX 33a]a4 ONPEIeIEHHOTO THIIA;
NpUOOpPETaTh OMBIT UCIOIb30BaHUSI UHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH
U PA3JINYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMANbHYIO (opMy TMpeacTaBieHUs HHGOpMaLUU
(cxembl, rpaduKHy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U Ip.);

UCIIOJIb30BaTh HAyYHBIH $3BIK B KadecTBE CpEACTBA IMpH paboTe ¢ XUMHUYECKOU
nHpopMalMe: IPUMEHATh MEXIpeaAMeTHbIE ((PU3NYecKre U MaTeMaTH4YeCKHe) 3HAKH
1 CUMBOJIBI, (hOpMyIibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OB.Ha)]e}me YHUBEPCAJIBHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:



3a/laBaTh BOIMPOCHI TI0 CYIIECTBY OOCY)XIaeMOW TEMbl B XOJAE Juajora W/Wiu

AUCKYCCHHU, BBICKA3bIBATh HUIACH, (bOpMYHHpOBaTL CBOHM MPCAIOKCHUA OTHOCHUTCIIBHO
BBIITOJIHCHU AL HpeHHOX(eHHOﬁ 3aa4i,

BBICTYIIaTh C IIPE3EHTALUEH Pe3yIbTaTOB IT03HABATEILHON JEATEIbHOCTH, II0JyYEHHBIX

CaMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH IPH BBITIOJHEHUH XHMHYECKOTO
IKCIIEPUMEHTA, MPAKTHYECKOH pabOThl MO HCCIEAOBAHUIO CBOWCTB H3Y4aeMBIX
BEIICCTB, pean3alii Y4eOHOTO MPOeKTa, U (DOPMYJITHPOBATHh BBIBOJIBI IT0 PE3y/IbTaTaM
MIPOBEJICHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHMSI MO3UIUNA B XOJE€ OOCYKICHHS H
oOMeHa MHEHHSIMH,

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBIISTH CBOIO IIO3HABATEIBHYIO JIESATEIBHOCTD,
Ompeessisl ee eI U 3aJadd, KOHTPOJIHPOBaTb U IO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh NpEAIaraéMblii aJrOpPUTM JCHCTBUI NPHU BBHINOJHEHUH Y4YEOHBIX H
MCCIIEIOBATENbCKUX 33/1a4, BBIOMpaTh Harbosee F3pPeKTUBHBIN CIOCO0 WX PELICHUs C
Y4ETOM HOJTYy4EHHsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHYECKUX PEAKIHIX;
OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHAIN3a M
CaMOOIICHKH.

HpeI[MeTHI)Ie PE3yabTaTbl

10-i1 kiaace

HPCHMCTHHG Pe3yJibTaThl OCBOCHUA KypCa <<Opl"aHI/I‘IeCKa$I XUMHUSD» OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O XHUMHYECKOW COCTaBIIAIONICH €CTECTBEHHO-
HAay4yHOM KapTUHbl MHUpA, pOJM XMMUU B TIO3HAHUM SIBJICHUH MNPHUPOIBI, B
(GOpMUPOBAaHMM  MBILIUIEHUSS U  KYJbTYphl JIMYHOCTH, €€ (YyHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM [UIs peIIeHUs MPAaKTUYECKUX 3aJad MU 3KOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
MOHATHUS (XMMUYECKUIH 3JIEMEHT, aTOM, 3JIEKTpPOHHas 000JI0YKa aToMa, MOJIEKYyJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATENILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas (opmyia
(pa3BepHyTasi W COKpallleHHas), MOJIb, MOJSIpHAas Macca, MOJISIpHBIA 00BeM,
YIJIEpOJHBIN CKeNeT, (YHKUMOHAJbHAs TpyINa, paguKal, H30MEpHs, H30MeEpHI,
TOMOJIOTMYECKUN Psii, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOA M a30TCOJEpIKalllue
COCIUHEHMS, MOHOMEp, IIOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHMS); TEOPUM M 3aKOHBI (TE€OpUs CTPOEHUs OpraHMYecKux BemiectB A.M.
byTtnepoBa, 3aKk0OH COXpaHEHHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHM
S3bIK  XUMHH; MHPOBO33PDEHUYECKHE 3HAHMS, JIeKAllMe B OCHOBE ITOHUMaHHS
NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (PaKTOJOTHUECKUE CBEACHHUS O
CBOMCTBaX, COCTaBe, IMOJy4eHHH M OE30MaCHOM HCIIOJIb30BAHUM BaKHEUIIUX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIEATEILHOCTH YEJIOBEKa,;
c(OpPMUPOBAHHOCTh ~ YMEHHMHM  BBISIBISTH  XapakTepHble  NpPHU3HAKU  TMOHSTHIH,
YCTaHABIMBaTh MX B3aHMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIME IOHSITHS IIPH
OIMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OpraHN4YeCKUX COeTUHEHUI;
c(OpPMHPOBAHHOCTh YMEHUI UCIOJIBb30BAaTh XUMHUYECKYIO0 CUMBOJIMKY JUIsS COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTON, COKpAIIEHHOW) (OpMyT OpraHuyecKux
BEUIECTB M YpPaBHEHMHM XMMMUYECKHUX PpEaKLMW, H3rOTaBIMBaTh MOJEIN MOJIEKYII



OpPraHMYECKUX BEIIECTB MJISl WJUTIOCTPAIMM MX XUMHYECKOIO U NMPOCTPAHCTBEHHOIO
CTPOCHHS;

e CPOPMUPOBAHHOCTH  YMEHUN  yCTaHABIMBAaTh  MPUHAIJICKHOCTb  M3YyUYEHHBIX
OpPTraHUYECKUX BEIIECTB IO UX COCTABY U CTPOCHUIO K OINPEIEIIEHHOMY KJIacCy/TpyTiie
coequHEHU  (YriaeBOJOpPOAbI, KHCIOPOA W  a30TCcOoAepXkallhe COETUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS), JaBaTh UM Ha3BaHUS IO CHCTEMaTHYECKOM
nomenkiarype (IUPAC), a Takke NpUBOIWUTH TPUBHAIIbHBIC HA3BaHUS OTICIHHBIX
OpraHWYECKUX BEHICCTB (ITUJICH, MPOIMUJICH, allETUJICH, 3TUJICHTIIUKOJb, TIUIEPUH,
denon, dopmanpaerus, ameTaibAeTHA, MypaBbUHas KHUCJIOTA, YKCYCHas KHUCIOTa,
OJICMHOBAasl KHUCIJIOTA, CTEApPUHOBAas KHCIOTa, TJIOKO3a, (pyKTo3a, Kpaxma,
LEJUTI0JI03a, TJIUIIKH);

e CHOPMUPOBAHHOCTh YMEHHUS OIPEACTATh BHUJIbI XUMUYECKOW CBSI3M B OPTraHUYECKHX
COeTUHEHUSX (OIMHAPHBIE U KPATHBIE);

e CcHOPMUPOBAHHOCTh YMEHUS MIPUMEHSTH MMOJIOKCHHSI TCOPHH CTPOCHUS OPTaHMYECKHUX
BeuiectB A.M. BbyTtinepoBa st 00bsCHEHUS 3aBUCUMOCTH CBOMCTB BEUIECTB OT HX
COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

e CchOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (U3HUECKHUE U
XUMUYECKHUE CBOMCTBA TUITUYHBIX MPEJICTABUTENICH PA3TUYHBIX KJIACCOB OPTraHUYECKUX
BellecTB (MEeTaH, 3TaH, 3TUJICH, IPOIWIEH, alleTujIeH, OyTaaueH-1,3, meTunOyTaaueH-
1,3, OGeH30J, METaHOJ, 3TAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (EHOJ, areTaabIeTHi,
MypaBbUHAs U YKCYyCHas KHCIIOTBHI, TJIIOKO3a, Kpaxmaj, LIeJUII0JI03a, aMHHOYKCYCHAs
KHCJIOTA), WITIOCTPUPOBATh TEHETHMUYECKYIO CBS3b MEXAY HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

e c(HOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HMCTOYHUKHU YTJIEBOJOPOIHOTO CHIPhs
(HedTb, MPUPOAHBIN Ta3, Yroiib), CIOCOOBI WX TMEepepadOTKU M MPAKTUYECKOE
MIPUMEHEHHUE MPOIYKTOB MepepadoTKH;

e CchOPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS MO XMMHYECKUM YpPaBHEHUSIM
(mMaccel, 00BeMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM TPOIYKTa PEaKIUH IO
U3BECTHBIM Macce, 00beMy, KOIUYECTBY OJIHOTO M3 HUCXOAHBIX BEIIECTB WIH
MIPOJYKTOB PEaKIUN);

e chOPMUPOBAHHOCTh YMEHUU BIAJAETh CHCTEMOH 3HaHUN 00 OCHOBHBIX METOAAX
Hay4YHOTO TO3HAHMS, UCTIOIB3YEMbIX B XUMHH MPU U3YYCHUH BEIIECTB U XUMHUYECKUX
SABIICHUN (HaONIO/IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJAETHUPOBAHUE), UCIOIb30BaTh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS JJIS MPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

e c(hOopMUPOBAHHOCTh YMEHUM COOJIIOAATH MPaBHIIA MTOJIH30BAHUS XUMUUYECKON TTOCYI0M
1 1abopaTopHBIM 000PYJOBaHHEM, a TaKXKe MpaBWiIa OOpalleHHs C BElIeCTBaMHU B
COOTBETCTBUM C HWHCTPYKIUSAMH TI0 BBIOJHEHUIO Ja0OpPaTOPHBIX XHUMHYECKUX
OTBITOB;

e Cc(HOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBINOIHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpailleHusT OpPraHUYECKUX BEIIECTB MpPHU HArpeBaHUM, MONyYEeHHUE STUIICHA H
M3y4YeHHUE €0 CBOMCTB, KAUECTBEHHBIC PEAKIINN OPTaHUYECKUX BEIECTB, IEHATYPAIIHS
OENKOB TMpPH HATrPEBaHHH, I[BETHBIE PEAKIMU OEIKOB) B COOTBETCTBHH C MpaBUIAMHU
TEXHUKHM O€30IacHOCTH TMpH OOpalleHHH C BellecTBaMH U JabOpaTOpHBIM
o0opy/0BaHUEM, TPEICTABIATh PE3yNbTaThl XUMHYECKOTO AIKCIepHUMEHTa B (opme
3aMiCH ypaBHEHUI COOTBETCTBYIOIIMX PEAKIH ¥ ()OPMYITUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJbTaTOB;

e c(HOpMUPOBAHHOCTh YMEHUM KPUTUUECKH aHAIM3UPOBATh XUMUUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX UCTOYHUKOB (CpEICTBa MAacCOBOM MH(OpMAINK, UHTEPHET U
ap.);

e CchOPMUPOBAHHOCTh YMEHHUI COONIOIaTh TpPaBHUA JKOJOTUYECKH IIeIECO00pa3ZHOTO
MOBEJICHHUS B OBITY M TPYJAOBOM JAEATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBBS M



OKpYKalolllell MPUPOJHON Cpelibl, OCO3HABATh OIMACHOCTh BO3JICHCTBUSI HA KUBBIC
OpraHu3Mbl OMNpPEACNICHHbIX OPraHMYECKUX BEIIECTB, MOHMMAs CMBICI IOKa3aTess
[TJIK, noscHATh Ha mpUMepax CocoObl YMEHbIIEHUS ¥ PEJOTBPAIICHUS UX BPEIHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA;

e sl O0YYAIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX TIO3HAHUS BEIIECTB U XHMHUYECKUX
SIBJICHHI;

e IS CIHENBIX W CIHA0OBHIANIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh peilbedhHO-
TOYCYHYIO cucTeMy 00o3HaueHwui JI. bpaiins ais 3anucu XumMudeckux Gopmyir.

11-i1 kiace
[TpenMeTHBIC pe3ybTaThl OCBOCHUS Kypca «OO0mmas 1 HeopraHudeckasi XUMHUsD» OTPAKAIOT:

e CHOPMUPOBAHHOCTh NPEIACTABICHUN: O XUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpPA, POJM XUMHUU B TIO3HAHUU SBJICHUH MNPUPOJBI, B
GbOopMHpPOBAaHMM  MBINUICHUSI H  KYJIBTYphl JMYHOCTH, €€ (YyHKIHOHAJILHOU
IPaMOTHOCTH, HEOOXOIUMOM Il peUIeHUs NPAKTUYCCKUX 3a7a4 U SKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie;

e BJIQJICHUE CHUCTEMON XUMHUUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolire
MOHATHS (XMMHYSCKUN JJIEMEHT, aTOM, W30TOIl, S-, p-, d- AJIEKTPOHHBIC OpOHWTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BeM, BaJICHTHOCTb,
QJICKTPOOTPUIATCIIBHOCTh, CTCIICHbL OKUCIICHUA, XHMUUYCCKass CBA3b (KOBaJIeHTHaﬂ,
WOHHAs, MeTaJuIMuecKas, BOJOPOJHAs), KPUCTAUIMUECKas  peIIeTKa,  THIIbI
XUMHUYCCKUX peaKHHfI, PacTBOp, SJICKTPOJIUTHI, HCOJICKTPOJIUTHI, SJICKTPOJIUTUYCCKASA
JIYccoUMaIus, OKHCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHUUYECKON pEaKivH,
XMMHUYECKOE pPABHOBECHUE); TEOPUHM U 3aKOHBI (TEOpUS  AJIEKTPOIUTUYECKOU
nyccoumanuu, nepuoanueckui 3akod JI.M. MenneneeBa, 3aKOH COXpPaHEHHSI MAacChl
BELIECTB, 3aKOH COXPAHEHHUS U IMPEBPALLEHUS SHEPIrUU MPU XUMUYECKUX PEAKIMSIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHHM, MHPOBO33PEHUYECKUE 3HAHUI,
JICKAIKME B OCHOBE IMOHUMAaHUSA IMPUIMHHOCTH U CUCTCMHOCTH XUMHUUYCCKUX ﬂBHeHI/If/'I,
(dakToNOrMUecKue CBEICHUS O CBOWMCTBAaX, COCTaBe, MOIYyYeHHHM U Oe30MacHOM
HUCIIOJIL30BAHUU BaKHEUIIINX HCOPTaHUYCCKUX BCIICCTB B 6I)ITy nu HpaKTI/I‘IGCKOﬁ
JIeSITEILHOCTH YEJI0BEKa;

e CpOPMUPOBAHHOCTb yMEHHUH  BBIABIATH  XapaKTEpHblE  TMPU3HAKK  TOHSTHH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIUME TMOHATHUS IPU
OIMMMCAHUHN HCOPIraHUWYCCKUX BCIICCTB N UX npeBpameHHﬁ;

e chOPMUPOBAHHOCTh YMEHUMN HCIOIB30BaTh XUMHUUECKYIO CUMBOJIHKY JJIsi COCTaBICHUS
dbopMyn BemeCTB W ypaBHEHUW XUMHUYECKMX pPEaKIUi, CHUCTEMaTUUYECKYIO
Homenknarypy (IUPAC) u TpuBHalbHble Ha3BaHUS OTIEIbHBIX HEOPraHMYECKUX
BellecTB (yrapHelii ras, yrjeKHCIbI ra3, aMMHaK, ramieHass H3BEeCTh, HeTralleHas
W3BECTb, MUTHEBAS COJA, MUPUT U IP.);

e Cc(hHOpMUPOBAHHOCTh YMEHUM ONPENENATh BAJEHTHOCTh M CTENEHb OKHCICHHS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU CBSI3U
(koBanieHTHAsl, WOHHAs, MeETaJUIMYeCKasi, BOJOPOAHAs) B COCAMHEHUAX, THI
KPUCTAINIMYECKON pPEIIeTKH KOHKPETHOTO BelecTBa (aTOMHasi, MOJEKYJIsSIpHas,
HOHHaAas, MeTaHHI/I‘—IeCKaSI), XapakTep Cpe€abl B BOJHBIX paCTBOpax HEOPraHUYCCKHUX
COCIUHEHUI;

e Cc(hHOpMUPOBAHHOCTh YMEHHH yCTaHABIWBATh MPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIECTB MO WX COCTaBY K OIpPEIEICHHOMY KJIACCy/TpyIlie COeTUHEHUH (IIPOCThIe
BEUIECTBAa — MCETAJIJIBI U HEMETAJIBI, OKCHbI, OCHOBAaHUsA, KHCIIOTHI, aM(bOTepHI)Ie
TUAPOKCHU]IBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHHH pacKpbhIBaTh CMBICI Tepuoaudeckoro 3akoHa JI.W.
MenzeneeBa M JIEMOHCTPUPOBATH €TI0 CHCTEMATHU3HPYIONIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIIHH;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JIIGKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonoB I[lepuoanueckoil cucTeMbl XUMHUYECKUX
anemenTtoB JI.MI. MenaeneeBa, wucnonb3yss HOHATUA «S-, p-, d- DJIEKTPOHHBIE
opOHUTaNN», «IHEPreTHUECKUE YpPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHMUS
CBOMCTB XMMHUYECKHMX OJJIEMEHTOB M HUX COCIWHEHUU 10 TMEpUoJaM M Tpynrnam
[Tepuoauueckoit cucrembl xuMuueckux 3aeMeHToB J[.M. Menpeneesa;
c(OpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHCHIBATH) OOIIHE XHUMHYECKUE
CBOMCTBA  HEOPraHWYECKUX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,  MOATBEPXKIATb
CYILIECTBOBAHME TEHETUYECKOW CBSI3U MEXKJIYy HEOPraHMYECKUMHU BEIIECTBAMHU C
MIOMOIUIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHil;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PUITUPOBATH XUMUUECKHIE PEAKIHH M0 PA3INYHBIM
MpU3HaKaM (YHUCITy U COCTaBYy pearupyroliiX BeIIeCTB, TEIIOBOMY 3P EeKTy peakiuu,
W3MCHCHUIO CTETICHEH OKHCICHHS JJIEMEHTOB, OOPATUMOCTH PEAKIHH, YYaCTHIO
KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTAaBJISATh YypPaBHEHUS pPEaKUUd pPa3IUYHBIX THIIOB,
MIOJIHbIE M COKpAICHHbIE YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa, yUMThIBasl YCIOBHS,
MIPU KOTOPBIX 3TU PEAKLUU UIYT JI0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPXKAAIONINE KaueCTBECHHBIN
COCTaB PA3JIMYHBIX HEOPTaHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHHMUECKUX BEIIECTB;

c(hopMUPOBAHHOCTH YMEHUHI pacKpbeIBaTh CYIIIHOCTH OKHCIIUTEIILHO-
BOCCTAHOBUTEJIbHBIX peaKLUil IOCPEACTBOM COCTABJIECHHUS AJIEKTPOHHOI0 OanaHca 3Tux
peakuuii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON peakiuu
OT pa3IMYHBIX (HAaKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO paBHOBECHS B
3aBHCHMOCTH OT BHEIIHero BozaeicTBus (npuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI, JieXkKallue B
OCHOBE IIPOMBIIUJIEHHOTO IIOJIy4E€HHUs CEpPHOM KHCIOTHI, aMMMaKa, a TaKke
chOpMUPOBAHHOCTh  MpPEACTaBICHUH 00 OOmMMX  HAYYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOT0 TPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JI0Nil BeLIeCTBa B PACTBOpPE», OOBEMHBIX OTHOLIEHMH Tra3oB MpHU
XUMHUYECKUX PpEaKIMsIX, Macchl BEIIeCTBa WM O0bEMa Tra3oB IO H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM OOBbEMY OJIHOTO M3 YUYacTBYIOUIMX B PpEaKIUH
BELIECTB, TEIJIOBOrO0 3(¢eKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAaCChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATH MPaBHIIA MOJIH30BAHUS XUMHUYECKON TTOCYI0M
U 71a00paTOpHBIM OOOpYJOBaHUEM, a TaK)Ke MpaBHia OOpaIleHUs C BELIECTBaMHU B
COOTBETCTBUM C€ MHCTPYKIMSMH IO BBINOJIHEHUIO Ja0OPAaTOPHBIX XHUMHUYECKUX
OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHI IUIAHUPOBATh U BBINOJHATH XUMUYECKHH SKCIEPUMEHT
(paznokeHue nEpoKcHIa BOJOPOAA B IPUCYTCTBUM KAaTajau3aTopa, OIpENEICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIbI0 YHUBEPCAJIBHOTO HWHAMKATOpA, BIIMSHHE
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peakiMM, peakiii HOHHOTO oOMeHa,
KauecTBEHHbIE peakluu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HAa KaTHOH
aMMOHUS, pEIIeHHE OJKCIEPUMEHTAJIbHBIX 3aJady 1o TeMaM «Meramib»y U
«Hemeranb») B COOTBETCTBUU € MIPABHJIAMU TEXHUKH 0€30MaCHOCTH MPH 0OpaIlieHuH
C BeleCTBAMU U JIaDOpPaTOpPHBIM O00OpYyIOBaHHEM, IPEACTABIATh PE3YJIbTATHI



XMUMHUYECKOI0 SKCIIEpUMEHTA B ()OpME 3alKCH YPAaBHEHUH COOTBETCTBYIOIINX PEaKIUi
1 GOPMYIIMPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB;

e c(hopMUPOBAHHOCTh YMEHUH KPUTHYECKU aHAIU3UPOBATh XMMUYECKYIO0 MH(DOpMALUIO,
II0JIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CPENCTBA MAaCCOBOM KOMMYHUKALIUU, UHTEPHET
¥ 1Ip.);

e c(hopMHUPOBAaHHOCTH YMEHHMH COOJIOJATh MpPaBUIIA HKOJOTHYECKH IIEJIECO00Pa3HOTO
IIOBEJICHUSI B OBITY U TPYJIOBOM AEATEIBHOCTHU B LIEJISAX COXPAHEHHs CBOETO 3/10pPOBbS U
OKPY’KaloIlle IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTb BO3JCUCTBUS HA IKUBBIC
OpPraHMU3MBI OIIPENEICHHBIX BEIIECTB, IOHMMAas cMbIC nokasarens [I/IK, noscHaTe Ha
npUMepax crnocoObl YMEHBIICHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBHS Ha
OpPr'aHM3M YEJIOBEKa;

e I 00yYaroUIMXCsl C OTPaHUUYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbsl: YMEHUE PUMEHSATh
3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAX IO3HAHMS BELIECTB U XHMHUYECKHUX
SIBJICHHIA,

e JUISL CIENbIX M CIA0OBUISAIIMX OOYYarOIIUXCSA: YMEHUE HCIOJIb30BATh PeElbePHO-
TOYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMu4eckux Gpopmyir.

Ilepeuenb (koauukaTop) pacnpeaejJeHHbIX 110
KJIACCaM NpoBepPsieMbIX TPEOOBAHMH K pe3yJbTaTaM
OOII COO u 371eMEeHTOB COAePKAHUA 110 XUMUH

10-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yabTaTaMm ocBoenuss OOIl

Kox
nposepsieMmoro |IIposepsiembie npeaMeTHsblie pe3yabTaThl ocBoennss OOII COO
pe3y/bTara

1 TeOpeTI/I‘leCKI/IC OCHOBBI opraHquCKoﬁ XUMHU

ChopmupoBaHHOCT,  MPEACTABIEHUH O XUMHUYECKOW COCTaBIISIONICH
GCTSCTBGHHOHaquOﬁ KapTUHBI MHpPA, POJIM XUMHU B ITO3HAHHUU SIBJICHUN
OpUpoAbl, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPHl JIHMYHOCTH, €&
(YHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM AJIsl PELIEHUS] IPAKTUYECKUX
3a/la4 U SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U
MPUPOIHOM cpee

1.1

Bnagenue  cucremMoil  XMMUYECKMX  3HAaHWW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraroIme HOHSTHS (Monexya, BaJICHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YIIepoIHbIl CKeleT, (yHKIMOHATIbHAS
rpynna, pagukai, HU30Mepus, W30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOTH,
YTJIEBOAOPO/bI, KUCIOPOJ- U a30TCOJACpXKAIUe COCIUHEHUS, OMOIOIHYECKH
aKTUBHbIE BellecTBa (yrJ€BOJbI, JKUPBL, OEIKHU), MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHNUS); TEOPUU U 3aKOHBI
(Teopusi XMMUYECKOTO CTpOeHUsi opranundeckux BemectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMUECKUI A3bIK XUMHUH, PaKTOIOIMYECKHE CBEICHHS
O CBOMCTBaxX, COCTaBe, IIOJYYEHHUH U OE30MaCHOM HCIOIb30BAHUU
BOXHEUIIMX HEOPraHMYECKUX M OPraHMYeCKUX BEIIeCTB B OBITY H

1.2




HpﬂKTH‘I@CKOfI JCATCIIBHOCTH YCJIOBEKaA

1.3

ChopMHUpPOBAaHHOCT YMEHUW BBISBIIATH XapaKTEPHBIC NMPU3HAKW TTOHSATHH,
yCTaHaBJII/IBaTb HUX B3aUMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOH_II/IG IIOHATUS
NpU ONHCAaHUU COCTAaBa, CTPOCHUA M TMPEBpPALICHUN OpPraHU4YeCKHUX
COCIMHEHHUH

1.4

Cc(OPMHUPOBAHHOCTh YMEHMH HCIOJIB30BaTh XMUMHUYECKYIO CHMBOJIUKY JUIS
COCTAaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
GopMyn OpraHMYEeCKMX BEIIECTB M YpPaBHEHMH XHMHUYECKHUX pEaKIHi,
M3TOTaBIUBATh MOJEIU MOJIEKYJ OPraHM4EeCKUX BELIECTB I WILIIOCTpalun
UX XMMHUYECKOTI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopmupoBaHHOCTh YMEHUN YCTaHABIMBATh MPHHAJICKHOCTh HW3YYEHHBIX
OpraHUYECKUX BEIIECTB IO HX COCTaBY U CTPOCHHUIO K OIPEACIEHHOMY
KJaccy (rpymnmne) coeAuHeHUH (yriieBoA0pOIbl, KUCIOPO U a30TCOAEpIKAIIe
COCIMHEHUS], BRICOKOMOJICKYJISIPHBIC COCIMHEHUS), aBaTb UM Ha3BaHUS I10
cuctematnyeckort HomeHkiatype (IUPAC)

1.5

CchopMupoOBaHHOCTb YMEHMS ONpEIENATh BUAbI XHMHUYECKOM CBSI3M B
OpPraHUYECKUX COEAMHEHUSX (OAUHAPHBIE U KPAaTHbIE)

1.6

CpopMUpPOBAaHHOCTh yMEHUSI TMPUMEHATH: TOJIOKCHHUS TEOPUM CTPOCHUS
OpraHUYeCKHUX BEILIECTB AM. bytneposa JUISL 00BsICHEHUS
3aBUCUMOCTHM CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHHS; 3aKOH
COXpaHEHUs MacChl BELECTB

VYrineBomopozasl. Kucnopoaconepxkaiiuue U a30TCOACpKalIHMe OPraHUuYeCKUe
coeiMHEHUs. BRICOKOMOJICKYJISIPHBIC COSTMHEHUS

2.1

CdopmupoBaHHOCTH YMEHUI TPUBOJUTH TPUBHUATILHBIC Ha3BaHUS OT/IEIbHBIX
OPraHWYECKUX BEIIECTB (ITUJICH, NPOIMUJIEH, AaleTHICH, STUJICHTIIUKOIb,
rnuuepuH, ¢eHon, (opManbAerui, areTanbleru], MypaBbUHAs KHUCIOTa,
YKCYCHasi KHUCIIOTa, OJICMHOBAas KHCJIOTa, CTEapHMHOBAas KHCJIOTA, TIIIOKO3a,
(bpyKTO3a, Kpaxmal, eJUTI0JI03a, TIUIIIH)

2.2

ChopmupoBaHHOCTE ~ yMEHMI  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢u3nueckne © XHMHYECKHE CBOWCTBA THIMYHBIX IPEACTABHTEIICH
pPa3IUYHBIX KIACCOB OPraHMYECKHX BeIlecTB (MeTaH, »JTaH, JTHUJIEH,
MPOMWIICH, areTwieH, OytaaueH-1,3, MmetunOyraaueH-1,3, 0eH30J, METaHO,
ATaHOJ, STUJICHIJIMKOINb, TJIHIEPUH, (EHON, aleTalbJIeruj, MypaBbUHAsS U
YKCyCHasl KHUCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUI0I03a, aMHUHOYKCYCHas
KHCJIOTA)

2.3

CdopmMHrpoBaHHOCTh YMEHUSI WJUTFOCTPUPOBATH T€HETHUECKYIO CBSI3b MEXIY
TUNWYHBIMU NIPEACTABUTEISAMU PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMI C HCIOIb30BAHHEM

CTPYKTYPHBIX (OpMYT

2.4

CdopmupoBaHHOCTH YMEHHS XapaKTEPU30BaTh HCTOUHUKH YTIIEBOJAOPOTHOTO
CeIpbst (HedTh, MPUPOMHBIA Ta3, Yroijib), CIOCOOBI HMX TMepepadOTKu U
MPAKTUYECKOE MPUMEHEHHE POAYKTOB IepepaboTKu

XUMUS U )KU3HB. PacuéThl

3.1

ChopmupoBaHHOCTh YMEHUH BIaJE€Th CHCTEMOW 3HAaHUN 00 OCHOBHBIX
METOJaX HAy4YHOTO II03HAHUS, HCIOJb3YyeMbIX B XUMHH TPU HW3YUYEHUU




BELIECTB U XMMMUYECKUX SIBICHUN (HAOIIOAEHHE, U3MEPEHHE, IKCIEPUMEHT,
MOJEJIIUPOBAHUE), UCIOJIb30BaTh CHUCTEMHbICE XUMUYECKUE 3HAHUSA IS
MPUHATHUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
BEILIECTBAMH U MX MPUMEHEHUEM

3.2

CdhopmupoBaHHOCTH YMEHHI COOIIOIATH MTPABUIIA MTOJTH30BAHMS XUMUYECKOM
MOCYZI0W U J1abopaTOpHBIM 000PYAOBaHUEM, a TAKXKe MpaBHiia oOpalleHus ¢
BEIIECTBAMH B  COOTBETCTBUM C HWHCTPYKIHUSMU 1O  BBINOJIHEHUIO
71a60PATOPHBIX XUMUYECKHUX OIBITOB

33

ChopmupoBaHHOCTE YMEHUH IJIAHUPOBATH U  BBITIOJNHATH XUMHUYECKHIA
SKCIIEPUMEHT (TpeBpallleHus OPraHMYECKHUX BEIIEeCTB MpU HarpeBaHUW,
[IOJIy4EHHUE JTUJIEHA W HM3YYEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE pEaKLUU
OpPraHMYECKUX BEIIECTB, JeHATypauus OeIKOB MpH HarpeBaHUH, LIBETHHIE
peakiuu OEJIKOB) B COOTBETCTBHHU C MPABUIAMH TEXHUKU 0€30MACHOCTH IMPH
oOpallleHuH ¢ BeIeCTBaMU U JIaDOpaTOPHBIM 000PYI0BaHHEM; IIPEICTABISTh
pe3yabTaThl XWMHYECKOTO OJKCIEpUMEHTa B (OpME 3alucCHh ypaBHEHHM
COOTBETCTBYIOIIUX pPeaKIuil U (OpMyIMpOBaTH BHIBOJBI HAa OCHOBE 3THUX
pe3yJIbTaToB

34

ChopMupOBaHHOCTh yYMEHHUHM MPOBOJAUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHUAM (Macchl, O0BEMa, KOIWYECTBA HUCXOAHOIO BEIIECTBA WIIU
MPOJYKTa peaklUy [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXOJHBIX BEILIECTB WJIH MPOTYKTOB PEAKIIUN)

3.5

ChopMHPOBAaHHOCTP YMEHHMH KPUTHUYECKH AaHAIM3UPOBATh XHMHYECKYIO
nHPOPMALHIO, TIOTYYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CPEICTBa MacCOBOM
uHdopmanmu, cetb VIHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE ~ yMEHMH  cOONMIOJATH  MpaBUja  IKOJOTHYECKH
11e1ecoo0pa3Horo MOBEACHUS B OBITY U TPYJIOBOM ACSITENBHOCTH B IIENISAX
COXpPaHEHUs CBOEr0 3J0pPOBbS UM OKPYXarolled NPUPOJHOM  Cpensl,
OCO3HaBaTh OMNACHOCTb BO3ACHCTBHS HA YKUBBIE OPraHU3MBI ONPENEIEHHBIX
OpraHWYECKUX BEIIECTB, MOHUMAas cMmbich mokazarens [IJIK (mpenenbHO
JIOMTyCTUMON KOHIIEHTPALIMN), MOSICHATh Ha MMPUMEPAX CIOCOOBl YMEHbIICHHS
U IPEJOTBPAIICHHS UX BPEIHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon [IpoBepsieMble 3J1eMEHTHI COIEPKAHUS
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMHH
[Ipeamer oprannyeckoi XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUCHUE B
1.1 MOJIyYEHUN HOBBIX BEIIECTB U MaTepuaoB. Teopusi CTPOCHHS] OpraHUuYECKUX
coequHennit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
CtpyKTypHBIE hopmyITbr OpPTaHUYECKUX BEIIECTB. I'omonorus,
1.2 n3oMmepus. XUMHUECKasi CBSA3b B OPraHUYECKUX COCTUHEHUSIX — OJJMHAPHBIE U
KpaTHble CBs3H. [IpencraBnenne o KiaacCu(pUKAIIN OPTaHUIECKUX BEIICCTB
Homenkmatypa ~ opraHM4ecKMX  COCIMHEHHH  (cHCTeMaThdeckas) U
1.3 TPUBUAJIbHBIE HA3BAHMS BAXKHEUIINX MpPEICTaBUTENIEH KJIACCOB OPraHUYECKUX

BEILECTB




YrieBoaopoibl

2.1

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTWYEeCKUH psa. Meran u 3TaH -
MPOCTEUIINE MPEICTABUTEIHN ATKaHOB: (PU3NYECKHE U XUMHUYECKUE CBOWCTBA
(peakuuy 3aMelleHUs] U TOPEHHUs), HaXOXKJEHUE B MPHUPOJE, IMOJIyYeHUE U
IIPUMEHEHNE

2.2

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM Psifi. DTUJIECH U IPONWIEH —
MPOCTEUIINE MPEICTABUTEIN ATKEHOB: (PM3NYECKHEe U XUMHUYECKUE CBOWCTBA
(peakuuu TUAPUPOBAHMSA, TaJOTE€HUPOBAHUS, TUAPATALUHU, OKUCICHUS U
IIOJINMEPU3ALIH ), IOJyUYEHUE U IPUMEHEHHE

2.3

Anxamuensl: Oyramumen-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEHUITHE
XUMHYECKHE CBOICTBa (peakuus MOJIMMEPU3AIIH). [Tomyuenue
CUHTETUYECKOI0 KayuyKa U Pe3UHBI
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AJKUHBI: COCTaB U OCOOGHHOCTH CTPOEHHSI, TOMOJIOTHUYECKUH psia. AlETHUIICH
— MPOCTEHUIINI NpeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U
XMMHYECKHE  CBOMCTBAa  (peakuMM TUIPUPOBAHUS, TAJIOr€HUPOBAHMS,
THJIpaTaliy, TOPEHUs), HOTyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: coctaB, crpoeHue, (pu3MuecKkMe M XUMHUYECKHE CBOMCTBA
(peakuuy TajJlOr€HUPOBAHUS M HUTPOBAHMS), IOJIYyYEHHE U IPUMEHEHUE.
Tomyon: cocta, cTpoeHue, pU3MUECKUE M XUMHUYECKHE CBOICTBa (peakuuu
raJIOTEHUPOBAHNSA U HUTPOBAHMS), MOJyUYE€HUE U NMPUMEHEHHE. TOKCHUUHOCTh
apeHoB. ['eHeTnyeckas CBA3b MEXIY YINIEBOAOPOAAMH, NPUHAMIEKAILUMHA K
pa3JIMYHBIM KJlaccam

2.6

[IpupoaHble HMCTOYHMKHM YriaeBOAOPOoAOB. IIpuponHblii Ta3 U MOMyTHBIE
HedTsHbIe Ta3bl. HedTh u e€ npoucxoxnenue. CriocoOs! nepepaboTku HeTH:
NIEPEroHKa, KPEeKUHI (TepMUYECKUH, KaTaluTHueckuil), nuponaus. IIpomykTst
nepepaboTKu HEPTH, HX TNPUMEHEHHE B IPOMBIIIEHHOCTH U B OBITY.
KaMeHHBIH yronb U MpoayKThI €ro nepepadoTKu

KchoponconepmamHe OpraHn4eCKuC COCAUHCHUA

3.1

IIpenenbHble ONHOATOMHBIE CHHUPTBL. MeTaHON M JTaHON: CTPOECHHE,
¢uznueckne M XUMHMYECKHE  CBOWcTBa  (peakuMu C  aKTHUBHBIMHU
MeTaJlJlaMH, TaJIOTEHOBOAOPOJaMH, TOpEHHE), TNpHUMeHeHue. BoaoponaHsie
CBA3M MEXKIY MOJIEKYJaMH CIHMPTOB. JIeliCTBHE MeTaHOJa W JTaHoJlIa Ha
OpraHMu3M ueloBeKa. MHOroaroMHble COUPTHI. DTUJICHIIMKOJIb U TIULECPUH:
CTpoeHHe, (U3MUEeCKHEe M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO
IIETIOYHBIMU MeTaJJIaMH, Ka4eCTBEHHAsl peakiysi Ha MHOIOATOMHBIE CITUPTHI).
JleiicTBre Ha opraHu3M 4enoBeka. [I[puMeHeHne rMIeprHa U STUIEHTIINKOISA

3.2

@deHon: CcTpoeHHWE MOJEKyNbl, (U3MUYeckrne W XUMHUYECKHE CBOMCTBA.
Toxcuunocth penomna. [Ipumenenue dhenomna

33

Anpaerunpl U KeToHbl. @opMabIAeTHl, alleTaabICTH/l: CTpOeHNE, (PU3UIECKHE
U XHUMHYECKHE CBOWCTBa (peaklUMM OKHUCJIEHUSS M  BOCCTAHOBJIEHUS,
KaueCTBEHHBIC PEAKIINH ), TTOJTyICHUE U IPUMECHEHHUE

3.4

OAHOOCHOBHBIE TpeiebHbIe KApOOHOBBIE KUCIOThl. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTpOeHHuE, (hu3ndeckue U XUMMHUYECKHe CBOMCTBa (CBOICTBa, 00IIMe
JUIS Kjacca KHCIOT, peakuus 3TepU(PHUKALUH), MOJIyYeHHE U TpPUMEHEHHE.
CreapuHOBass M OJIEMHOBAas KHUCIOTBl Kak IPEICTAaBUTENN  BBICHIMX




KapOOHOBBIX KHCJIOT. MbIJa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOIIeE NENCTBUE

3.5

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ MIPOIIH3 CIIOKHBIX
a¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buosornueckas posb
KHUPOB

3.6

YraeBoapl:  cocTaB,  KiIacCH(HKAIMs ~ YIJIEBOJOB  (MOHO-, JH- H
noymcaxapuzpl). [JroK03a — MPOCTEUIIMI MOHOCaxapuJ: OCOOCHHOCTH
CTPOCHUSI MOJICKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE
¢ ruapokcugom wmeau(Il), okwcieHWe aMMHaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIICHHE, OPOKEHNE TIIOKO3bI), HAXOXKACHUE B MPHUPO/IE,
MpuUMeHeHHne, Ouonornueckas posb. DorocuHTe3. DpyKTo3a Kak H30MEp
rMoKo3bl. Kpaxman u 1eiironio3a Kak HpUpoAHble moiaumepbl. CTpoeHue
Kpaxmalia ¥ TeJUTI003bl. DU3NYeCKue M XHMUYECKHE CBOMCTBA Kpaxmaia
(TuApOIN3, KAUECTBEHHAS PEAKIIHS C HOJIOM)

ASOTCOI[ep)KaH_II/Ie OpraHU4YCCKHUC COCAMHCHUA

4.1

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHnyecKkrue coequHeHus. Gu3ndeckue u
XUMHUYECKHE CBOMCTBA aMMHOKHCIIOT (Ha MpuMepe rauirHa). buonornyeckoe
3HaYEHUE aMUHOKUCIOT. [lenTu sl

4.2

benku kak npuUpOAHBIE BBICOKOMOJEKYISAPHBIE coeauHeHus. IlepBuunas,
BTOpUYHAST W TpPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa
O€JIKOB: TUAPOJIN3, ICHATYpallMsl, KaUeCTBEHHbIE PEaKIMK Ha OeJIKU

BrIicOKOMONEKYIISIpHBIE COETMHEHUS

5.1

OCHOBHBIC ITOHATHS XUMHMHU BBICOKOMOJICKYJISAPHBIX COCIII/IHGHI/IfII MOHOMCDP,
IIOJIUMED, CTPYKTYpPHOC 3BCHO, CTCIICHb MMOJIMMEpHU3alnm, cpeansasa
MOJICKYJISIpHAad Macca. OcHoBHBIE MCTOJbl CHUHTC3a BBICOKOMOJICKYJISIPHBIX
COG,[[I/IHGHI/Iﬁ - IoJIMMEpHU3aluAa U NOJIUKOHACHCAINA

5.2

9KCHepI/IMCHTaJ'II>HBI€ METOAbl H3YYCHUS BCHICCTB U HX HpeBpameHHﬁ:
O3HAaKOMJICHHUE C 06pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,
IjracTMacc, KayayKoB. HOJ'IyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11-i1 KITACC

IIpoBepsiemble TpeGoBaHus K pe3yabTaTaMm ocBoenuss OOIT

Kon
nposepsieMoro |IIposepsiembie npeaMeTHsblie pe3yabTaThl ocBoennss OOII COO
pe3yabTara
1 Teopernyeckre OCHOBBI XUMHUH
Bnagenue  cuctemoil = XMMUYECKMX  3HAaHWM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATaoNIUe TMOHATHS (XMMHYECKUN DSJIEMEHT, aToM, JJIEKTPOHHAs
o0oouka aToma, s-, p-, d-JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYJIa,
1.1 BAJIEHTHOCTh, 3JIEKTPOOTPUILIATEIbHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas

CBS3b, MOJb, MOJISIPHAs Macca, MOJSIPHBIA OO0BEM, KpUCTAIUTMYECKAs
peméTka, TUIBl XUMHUYECKUX peakluuil (OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DHJIOTEPMHUUYECKHE, pPEaKIHuH HMOHHOTO OOMeHa), pacTBOD,




ANEKTPOJIUTHI,  HEINEKTPOJIUTHI,  DJIEKTPOIMTHYECKAs  JUCCOLUAIus,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOW PEaKIIMH, XUMHUYECKOE
paBHOBECHE); TEOPUHU U 3aKOHBI (TEOpUS JIEKTPOIUTHUUECKON AUCCOIHALINH,
[lepuonnueckuit 3axkon J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAcCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHUH, (PaKTOJIOTUYECKUE CBEJCHUS
O CBOWCTBaX, COCTaBe, TOJIYYEHHH H OE30MIaCHOM HCIIOJIB30BAaHUU
BOKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M  IPaKTHUYECKOMN
JESITEIbHOCTH YEJIOBEKa

1.2

ChopMUpOBaHHOCTH ~ yMEHUH  BBIABIATH  XapaKTEPHBIC  MPHU3HAKH U
B3aMMOCBSA3b M3YyYEHHBIX IOHATUH, NPUMEHATh COOTBETCTBYIOLIUE IOHATHS
IIpU OINHCAHMM CTPOCHHMS M CBOMCTB HEOPraHMYECKMX BELIECTB M HX
IIPEBPALLCHN; BBIABIIATH B3aUMOCBSA3b XMMHUYECKUX 3HAHUM C IOHATUAMU U
IIPEACTABICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Bnanenue OCHOBHBIMM METOJAaMM HAy4YHOIO II0O3HAHMSI BEIIECTB MU
XUMHUYECKUX  siBJIeHUMH  (HaOnrofeHue,  W3MEpEHUe,  SKCIEPUMEHT,
MOJICJINPOBAHUE)

1.4

CdopmupoBaHHOCTH YMEHUI OMPEENATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJUHEHHUAX Pa3JIMYHOTO COCTaBa, BHUJI
XUMHYECKON CBSI3U (KOBaJIGHTHAsl, MOHHAS, METaJlInYecKasi, BOJOPOIHAs) B
COCIMHECHHSX, THUIl KPUCTAUIMYECKOW PpEHmIETKU KOHKPETHOTO BEIIECTBA
(aTromHas1, MOJEKYJISIpHAsl, HIOHHAs, METaNInYecKas)

1.5

ChopMupoBaHHOCTh YMEHUN ONpPENENATh XapakTep Cpeiabl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE YMEHUST KJIACCH(UIIMPOBATH XUMUYECCKUE PEAKITUH II0
pa3IMYHBIM TMpU3HAKaM (YUCIy M COCTaBy pearupymooliux BEIIEeCTB,
TerIoBoMY 3P deKTy peakiui, I3MEHEHUIO CTENEHEH OKUCICHUS dJIEMEHTOB,
00paTUMOCTH peaklli, y4acTHIO KaTalu3aTopa)

1.7

ChopmMHpoBaHHOCTh YMEHHMI COCTaBISATh YpaBHEHUS PEAKLUil pPa3INYHBIX
TUIOB, TOJHBIE M COKpAIEHHBIE YPAaBHEHUS peakluil MOHHOTO OOMeHa,
YUUTBIBas YCIOBUS, IPU KOTOPBIX ITH PEAKLIUU UAYT 10 KOHIIA

1.8

ChopmMHupoBaHHOCTE YMEHUH MPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpPAX
HEOPraHUYECKHUX BEILECTB

1.9

CdhopMupoBaHHOCTD yMEHUI pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIMH TOCPEICTBOM COCTaBJICHHS
3JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

1.10

ChopMHUpOBAaHHOCT, ~ yMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMHYECKON peaklnu OT Pa3iINdHbIX (haKTOpPOB

CdopmupoBaHHOCTE YMEHUN OOBSACHATH XapakTep CMEIIEHUS XUMUYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHENIHETO BO3JeHCTBUS (mpuHIUN Jle
[laTenne)

06111351 " HCOPraHUYCCKasA XUMHA

2.1

CchopMupoBaHHOCTh YMEHHMI pacKpblBaTh cMbICH [leproauueckoro 3akoHa
JL.A. MenneneeBa UM JAEMOHCTPUPOBATh €r0  CHCTEMATH3UPYIOLIYIO,




OOBSCHHUTEIbHYIO U TPOTHOCTHYECKYIO (DYHKITHH

2.2

ChopMHUpPOBAaHHOCT, YMEHHUM XapaKTepHU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHX 3jemMeHToB 1—4 mnepuoaos llepuoanueckoit cuctemsl
xuMuueckux snementoB .M. MenzaeneeBa, UCnob3ysi MOHATHS «S-, P-, d-
JNIEKTPOHHBIE  OpOUTANM»,  «IHEPreTHYECKUE  YPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHUYECKMX DJJEMEHTOB M HX
COCIMHEHMM 1O 1nepuoxaMm u rpymnnaMm [lepuoandeckoil  cucTeMbl
xuMudeckux djemenToB .. MenaeneeBa

2.3

ChopmupoBaHHOCTE yYMEHUW  XapaKTepw3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB pPa3JUYHbIX KIJIACCOB,
MOATBEPKIAThH CYIlIECTBOBaHHE FEHETUYECKOM CBSI3U MEXIY
HEOPraHWYECKUMH BEIIECTBAMHU C MOMOILBIO YPaBHEHUU COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUI
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CdopmupoBaHHOCTH YMEHUHI YCTaHaBJIUBATh MIPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO UX COCTaBY K OMpPENeIEHHOMY Kiaccy (TpyIre)
COCIMHEHHUI (TIPOCThIE BEIIECTBA - METAUIBI U HEMETaJUIbl, OKCH/IBI,

OCHOBaHM:, KUCJIOTHI, aM(bOTepHLIC TUAPOKCHUADBI, COJ'II/I)

2.5

CchopMupOBaHHOCTb YMEHMH HCIOJIb30BATh XMMUYECKYI CHUMBOJIMKY IS
cocTaBlieHUs] (OPMYJT BEUIECTB W YPAaBHEHUH XHMHUYECKUX PEaKIHH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbl Ta3, YIJIEKUCIbIM Tas,
aMMHaK, raméHas W3BeCTb, HEraul€Has W3BECTb, IIUTbEBAs COAA, IMUPUT H

Ipyrue)

2.6

CpopMUpPOBAaHHOCT, YMEHHM  XapaKTepu3oBaTh (OMUCHIBATH)  oOIIUE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPa3jMYHBIX KIJIACCOB,
MOATBEPKIaTh CYILIECTBOBAHHE TeHETUYECKON CBSI3H MEXIy
HEOPraHUYECKHUMH BEIIECTBAMHU C MOMOIIBIO YPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN

2.7

CchopMupoOBaHHOCTh YMEHHMH IJIAHUPOBATh U  BBIMOJHATh XMMHUYECKUN
OKCHEpUMEHT  (pa3NioKeHHe TMEPOKCHAa BOIOpOJAa B  IPUCYTCTBUH
KaTajlu3aropa, OINpe/eleHue Cpeabl PacTBOPOB BEIIECTB C IOMOIIBIO
YHHBEPCAILHOTO WHIWKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTH
XMMHUYECKOH peakuy, peakllui HOHHOTo 0OMeHa, Ka4eCTBEHHbIE peaKIui Ha
cynbdar-, KapOOHAT- W XJIOPHUJ-aHUOHBI, Ha KAaTHUOH aMMOHWUS, pElIeHUE
SKCHEpUMEHTAIbHBIX 3a7a4 nmo TemaM «Metamiby u «Hemeramns») B
COOTBETCTBUHM C IMpaBWJIAMHU TEXHUKH OE€30MaCHOCTH MpU OOpaIleHUH C
BEIIECTBAMH U J1a0OpaTOPHBIM 000pYyIOBaHMEM; NPEACTABIATh PE3YJIbTAThI
XUMHAYECKOTO SKCIIEpUMEHTa B (OpMeE 3aliCH ypaBHEHUH COOTBETCTBYIOIINX
peakiuii 1 GopMyIHpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

2.8

CdopmupoBaHHOCTH YMEHHI COOIIONATH MTPABUIIA MOTH30BAHMS XUMUYECKOM
MOCyI0M M JTabopaTOpHBIM 00OPYAOBAHHUEM, a TAKXKe MPaBHJIa OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO  BBITIOJHEHHUIO
71a00paTOPHBIX XUMHUECKHX OIMBITOB

2.9

CpopMHUpPOBAaHHOCTh YMEHHHM XapaKTePU30BaTh XUMHUYECKHE MPOIIECCHI,
JIe)KaIlMe B OCHOBE IIPOMBILIJIEHHOTO ITOJIYYE€HUSI CEPHOM KUCIIOThI, aMMHUAKA,
a Takke c(hOPMUPOBAHHOCTD MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIIHITAX
Y DKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOICTBA




XuMUS U KU3Hb. PacuéTnl

3.1

ChopMHUpPOBAaHHOCTh  TPEICTABICHUH O XHWMHYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMHUU B IO3HAHUM SIBJIICHUU
OpUpoAbl, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYPHl JIMYHOCTH, €&
(YHKIIMOHATTLHOW TPAMOTHOCTH, HEOOXOAMMOM /ISl PEIICHUS MPAKTHUECKUX
3a/la4 U SKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOUIEHMSI K CBOEMY 37I0POBBIO U
MPUPOIHOM Cpeae

3.2

ChopMHPOBAaHHOCTE YMEHHMH KPUTHYECKH AaHAIN3UPOBATh XHMHYECKYIO
uHpOpMALNIO, TOTYYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTBa MacCOBOM
KOMMYHHUKAIMH, CeTh VIHTEpHET U Apyrue)
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ChopMHUpOBaHHOCTh ~ yMEHHH  COONMIOAATH  MpaBUJia  JKOJOTMYECKH
11eJ1ecO00pa3HOr0 MOBEACHHUS B OBITY W TPYAOBOH AEATEIBHOCTU B LEISAX
COXpPaHEHHsI CBOETO 3/I0POBbsI U OKPYIKAIOLIEH ITPUPOTHON CpeIbl
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Oco3HaBaTh ONAaCHOCTb BO3JEHUCTBUS Ha YKUBbIE OPraHU3MBbI ONPENEIEHHBIX
BelleCTB, IOHMMas cMbica nokasaresnst [IJIK, moscHATe Ha mnpumepax
CIOCOOBbl YMEHBIIEHUS M IPEJOTBpAIlleHHs] WX BPEIHOrO BO3JCHCTBUS HA
OpraHM3M 4Y€JI0BEKa

3.5

CpopMUpPOBAaHHOCT, YMEHHMM MPOBOJUTH BBIYHMCICHUS] C HMCIOJIb30BAaHUEM
HOHSTHUSL «MaccoBasi JIOJsI BELIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUIT
ra3oB IpU XUMHUYECKUX PEAKIMAX, MACChl BEUIECTBAa MJIM 00bEMA ra3oB IO
U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce WIA O00BEMY OJHOrO U3
YYaCTBYIOIMX B PEAKIMH BEIECTB, TEIJIOBOTO () (eKTa peaku Ha OCHOBE
3aKOHOB COXPaHEHHsI MaCChl BEILIECTB, IPEBPAIICHUS U COXPAHCHHUS SHEPTHH

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Konx

HpOBepﬂeMbIe 3JIEMECHTBI COACPKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

Xumudeckuit siemMeHT. ATom. Snpo artoma, H30TONBI. DJIEKTPOHHAs
000J104yKa. DHEpPreTHuecKue ypoBHH, MOypOBHU. ATOMHbIE OpOUTANH, S-, P-,
d-anementbl. OCOOEHHOCTH paclpeieNeHus] IEKTPOHOB 10 OpOUTalsIM B
aToMax 3J€MEHTOB NEPBbIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(UTYpALUL
aTOMOB

1.2

[Iepnonnueckuit 3axkoH U Ilepuonnueckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
JA.U. MenneneeBa. CBs3pb mnepuoandeckoro 3akoHa u Ilepuonmueckoi
CUCTEMBbI XUMHUYECKUX 31eMeHTOB .. MenneneeBa ¢ COBpEMEHHON Teopuen
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB XHUMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPynIaM U
nepuoaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKU

1.3

Crpoenne BemectBa. XuMHUYecKas CBsI3b. BHIbl XHMHYECKOW CBS3U
(xoBaJIeHTHasi HEMOJspHas W TOJSpHAas, MOHHAs, MeTajudeckas). HoHsbl:
KAaTHOHbI M aHHOHBL. MeXaHM3Mbl O0pa30BaHMs KOBAJICHTHOW XMMHUYECKOH
cBs3U1 (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogopoiHas cBs3b

1.4

BaneHnTHOCTS. 3HeKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

L.5

BemectBa MOJICKYJISIPHOT'O n HEMOJICKYJISIPHOTO CTPOCHUH. 3akoH




IIOCTOSIHCTBA COCTAaBa  BEIIECTBA.  [WMIBI  KPUCTAIUIMYECKHX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUNA KPUCTAIIIMYECKON PEIIETKHU.
IlonsTe 0 aucnepcHBIX cuctemax. VICTHHHBIE M KOJUIOMJOHBIE PACTBOPHI.
MaccoBas 10J1s1 BeeCTBa B pacTBOpE

1.6

Knaccudukanums HEOPraHUYEeCKUX COCIMHECHU. Homenkiatypa
HEOPraHUYECKUX BEILECTB

1.7

Xumuueckass — peaknusa.  Kiaccupukamuss — XUMHYECKHX — PEaKIWid B
HEOPraHWYECKOM U OPraHMYeCKOM XUMHUH. 3aKOH COXPAHEHUs MacChl BELIECTB,
3aKOH COXPAHEHHMS U IIPEBPALICHUS SHEPTHHU IIPU XUMUYECKUX PEAKLIHUAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKoe paBHOBecwe. DakTOpbI, BIHSIONIME HA
cocTosiHue XxuMmuieckoro papHoBecus. [Ipunnun Jle [llatense

1.10

DnektponuTrdeckas aucconuanus. CuiabHbIE B cladbie aeKkTposnThl. Cpena
BOJHBIX pPAaCTBOPOB BEIISCTB: KHCIas, HEHUTpaiabHas, IIejlouyHas. Peakmum
HOHHOI'0 0OMeHa

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxkenme HemeraiuioB B Ilepuoanueckoit  cucreme
XuUMHUYecKux deMeHToB J[.J. MeHnzaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@dusnuecKkue CBONCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAIIOB (Ha MpUMepe
KHCJIOPO/JIa, Cepbl, hocdopa U yrieposa)

2.2

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETANIOB (TaJIOTEHOB, CEpBI, a30Ta,
dochopa, yriIepomga W KpEeMHHUs) U UX COCAWHCHHHA  (OKCHIOB,
KHCJIOPOJICOACPIKAIIMX KHUCIIOT, BOJOPOJHBIX coeauHeHuit). Ilpumenenue
Ba)KHEHUIITNX HEMETAIJIOB U UX COCIUHCHUI

2.3

Meramnel. Ilonoxenune meramnoB B [lepuonndeckoit cucremMe XUMHYECKHX
anemenTtoB JI.MI. MenneneeBa. (OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX
obosoyek aroMoB MeramioB. OOmmMe ¢u3nMUeckue CBOMCTBA METAJUIOB.
CrnnaBel METaIOB. DIIEKTPOXUMUYECKUH Pl HAPSKEHUI METalIoB
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XUMHYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHUM, Kaaui, KaJbLIHM,
MarHuii, alTlOMUHUN, IUHK, XPOM, JK€JIe30, Mellb) U UX coenuHeHuit. OOImue
CIOCOOBI MOMyUeHUst MeTaJJIOB. [I[puMeHeHe METaIIOB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBA3b HCOPTaHNMYCCKUX  BCIICCTB, MNPHUHAMICKANIUX K
Pa3JIMIHBIM KJIaCCaM

XUMHUS U KU3Hb

3.1

Ponp xumum B oOecredeHUH 3KOJOTHYECKOM, SHEPTeTHUYECKOW W THIIEBON
0€30MacHOCTH, PAa3BUTUU METUIIUHBL. [[OHATHE O HAYYHBIX METOaX MO3HAHUS
BEIIECTB U XUMHYECKHUX PEAKIUI

3.2

[IpencraBienust 06 0OMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOTO MOTYYEHHUS
BaXHEHIINX BemiecTB. UenoBeKk B MUpE BEUIECTB M MAaTEpUAJIOB: BaKHEHIINE
CTPOMTENIbHbIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHasbl, KPACKU, CTEKJIO,
KepaMHuKa, MaTepuabl JJs 3JIEKTPOHMKH, HaHOMAaTepHallbl, OpraHU4YECKHE U
MUHEpaJIbHbIE y100peHus
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XuMHsi U 3[0pOBbE 4YEJIOBEKa: IpPaBHUJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, IMpaBuia OE30MAaCHOTO HCIOJNb30BAaHUS NpenapaToB OBITOBOM
XUMHUU B TIOBCEIHEBHOM KU3HU

IIpoBepsiemble Ha EI'D mo xumum TpedOBaHHA K

pe3yJjbTaram

ocsoenust OOII COO

Kox
MPOBEPSAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe TpeﬁoBal—[I/lﬂ K IIPEAMETHBIM peE3yJbTaTaM 0CBOCHUSA (010)11
COO

1

Bnagenue cucteMo XUMHYECKUX 3H8.HI/II71, KOTOpas BKIKOYACT:

1.1

OCHOBOIOJIArarolue TMOHATUS (XUMHUYECKHH JJIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAs 00O0JI0UKa aroma, S-, p-, d-3JMEeKTpOHHBbIE OpOUTAIM aTOMOB,
OCHOBHO€ U BO30YX/IEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa, BAJIECHTHOCTbD,
ANEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKHCIICHUS, XUMHYECKas CBS3b (G- U T-
CBSI3b,  KpaTHBIE  CBSI3W), THOpUAM3AIMs  ATOMHBIX  OpOHUTaJei,
KpUCTaJIIM4ecKasi pemérka, MoJlb, MOJSpHAas Macca, MOISPHBIA 00BEM,
MOJIIpHasi KOHILIEHTpAlus, pacTBOPbl (MCTUHHBIE, AUCIIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI,  yIJEPOAHBIN ckeneT,  (GyHKIUMOHANbHAS  TPyMIa,
panukan, W30Mepbl, CTPYKTypHas ¢Gopmyna, wu3oMepus (CTPYKTypHas,
reomeTpuueckas (IMc-, TPAaHCU30MEpHs), TOMOJIOIMYECKHH psifl, TOMOJIOTH,
YIJIEBOOPOAbI, KUCIOPOA- U a30TCOAEPKALIUE COSAUHEHHUS, OMOJIOTMYECKU
aKTHBHBIE BellecTBa (YIJIEBOABI, JKUPHI, OEIKU), MOHOMEp, IOJIHUMED,
CTPYKTYpHOE  3B€HO, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHMS, KPEKHUHT,
pubOPMUHT, THUIIBI XUMHYECKHUX peaxknuit (OKUCIUTENBHO-
BOCCTAaHOBUTEJbHBIE, K30- U 3HJOTEPMUUECKHE, PEaKIMi MOHHOTO 0OMEHa,
rOMO- U TeTeporeHHble, OOpaTUMble U  HeoOpaTUMbIE), PpPacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOJUTHYECKAsT JUCCOLMAIINS, CTENEHb
JUCCOLMALMN, OKHUCIIHUTENb, BOCCTAHOBUTENb, JJIEKTPOJIM3, CKOPOCTh
XUMHYECKON peaklMi, XUMUYECKOEe PaBHOBECHE)

1.2

TCOPHUH U 3aKOHBI (Teopm[ XUMHYECKOTO CTPOCHUSA OPraHUYCCKHUX BCHICCTB
AM. bytieposa, Teopus ANEKTPOIUTUYECKON JMCCOLMAINH,
[lepuognueckuit 3akoH JI.JMI. MeHnneneeBa, 3akOH COXpaHEHMsI Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XHMHH, MHPOBO33PEHUYECKUE
3HaHWA, JICKalUMe B OCHOBEC ITOHHMMAaHUA TNPUYUHHOCTH H CHUCTECMHOCTHU
XUMHUYECKUX SIBJIEHUI, COBPEMEHHBIE NIPEJCTABICHNUSI O CTPOSHUHU BELIECTBA
Ha aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpEACTABJICHUA O MCXaHU3MaX XUMHYCCKUX peaKHHﬁ, TEPMOIANMHAMHUYCCKUX
U KHUHCTHYCCKUX 3aKOHOMCPHOCTAX HUX TMPOTCKAHUA, O XHMHUYCCKOM
PaBHOBECHUHU, NTUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/ILICCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHUU U




0€30MacHOM HUCMOJIb30BaHUU BaXHEHIINX HEOPraHWYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa

1.5

o0Imye Hay4Hble NPUHLIUIBI XUMHYECKOTO MPOU3BOJACTBA (HAa NpUMEpe
MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, IepepabOTKU HEPTH)

CdhopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IMPU3HAKHW W B3aUMOCBSA3b H3YUCHHBIX HOHHTHfI, IMPUMCHSATDH
COOTBETCTBYIOIIHUE IIOHATHA IIpU  OIIKMCAaHHUHN CTpOCHUA U CBOMCTB
HCOPraHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBS3b XUMHYCSCKUX 3HAHUM C IIOHATHUSIMHU U MMPEACTaBICHUAMU OAPYTUX
npeaAMETOB JJIA 0osiee OCO3HAHHOIO IMOHMMAHHUSA U OOBICHEHUS CYHOIHOCTH
MaTCpruaJIbHOI0 CIMHCTBA MHUpa

ChopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HAaUMEHOBAHMUS  XMMHUYECKUX  COCAMHEHUM  MEXKIYHApOAHOIO  COHO3a
TGOpGTH‘-IGCKOfI u HpPIKJIaI[HOfI XUMHUHU U TpI/IBI/IaJIBHBIe Ha3BaHUs BCIICCTB,
OTHOCAILUXCSA K M3YyUYEHHBIM KJlacCaM OPraHWYECKUX M HEOPraHWYECKUX
COCIMHEHHNH

3.2

XMMHAYECKYI0 CHUMBOJHKY JUISI COCTaBJIeHHS (OpMyNl HEOpPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (POPMYJT OPTaHUYECKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

4.1

HCOPraHNM4YCCKUC BCHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUA U
KPpUTCPHUU OJIA Knaccncbnxaunn HU3y4aCMbIX XUMHYCCKHUX 00BEKTOB

4.2

OpraHn4€CKueC BCUICCTBA, CAMOCTOATCIBLHO BI)I6I/IpaTI> OCHOBAHHA U KPUTCPHUU
JJIA KJ'IaCCI/Iq)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3jIMYHBIM IIPU3HAKaM (YHCIYy M COCTaBy pEarupyrollux BeEILIECTB,
TEII0BOMY 3P PEKTy peakiui, U3MEHEHUIO CTENEHEH OKUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH PEeaKIMU, YIaCTHIO KaTaau3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y>XIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKHUX
sanemeHToB 1-4 nepuonos Ilepunonnueckoit cucremsl .M. MenneneeBa u ux
BAJICHTHBIE BO3MOXXHOCTH, WCIONB3YysS TMOHATHS S-, P-, d-2JIEKTPOHHBIC
opOHTaNU, SHEPreTUIECKHE YPOBHU

CpopMUpPOBAaHHOCTL YMEHHS OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMHYECKUX DIEMEHTOB M 00pa3yeMbIX HMH COEIWHEHUH TI0
MepUOIaM U TpyIam

CdopmupoBaHHOCTH YMEHUS COCTABISATh YPABHEHUSI XUMUYECKUX PEAKIIUNA U
PacKpBIBaTh UX CYLIHOCTD:

7.1

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA TOCPECTBOM COCTABICHHS
AJIEKTPOHHOTO OajlaHca 3TUX peakuuit

7.2

YPaBHEHUS PEAKIMN Pa3IUyYHbIX TUIIOB; MOJHbBIE U COKPAIIEHHBIE YPABHEHUS
peakiuii HOHHOTO OOMEHa, YUYHMTHIBAsI YCIOBUS, TIPU KOTOPBIX ATH PEaKIUU
HUIYT 10 KOHIA




7.3

peaknuii THAPONM3a, peaKIuil KOMIUIEKCOOOpa3oBaHUs (Ha TIpUMEpE
THIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBHCUMOCTH  PEaKLMOHHOM
CIOCOOHOCTH OPTaHUYECKUX COCIMHEHUN OT KPATHOCTH U TUIA KOBAJCHTHOU
CBS3U (O- M T-CBSA3M), B3aMMHOIO BIJIMSHHUS aTOMOB M TIpyINIl aTOMOB B
MOJIEKYJIaX, a TaK)Ke OT OCOOCHHOCTEH pealn3aluy pa3InyHbIX MEXaHHU3MOB
IIPOTEKaHUs peaKkLuit

8.2

XapakTepHble  XMMHYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
JKCIIEPUMEHTAMMU U 3aIIUCIMU YPABHEHUN XUMUYECKUX PEAKLUN

ChopmupoBaHHOCTE YMEHHUS XapaKTEpPHU30BaTh COCTaB U BaKHEHUIIHE
CBOWCTBA BEIECTB, MPUHAUICKAIIUX K ONMPENEIEHHBIM KJIACCAM U TPYIIaM
COeMUHEHUI  (MpOCThIE  BEIIeCTBAa,  OKCHIBI, THAPOKCHIBI,  COJH,
yIJIEBOAOPOABI, TPOCThie 3(PUPBI, CHUPTHI, (EHOIBI, albJIETU/bl, KETOHBI,
KapOOHOBBIC KHCJIOTBI, CIIOXKHBIC JQUPBI, KHUPHI, YIJICBOJLI, AMHHBI,
AMUHOKHCIIOTBI, OCJIKH)

10

ChopmupoBaHHOCTE yMEHHA MPOBOAUTH PACU€Thl MO  XUMHYECKHM
dbopMyslaM ¥ ypaBHCHUSM XUMHUYECKHX PEAKIUH C WCIOIh30BAHUEM
(bu3MYECKUX BENNYMH:

10.1

Macchl (00bEMa, KOJIMYECTBa BELIECTBA) MPOJYKTa peakluu, €ClIU OJHO U3
HCXO/IHBIX BEIIECTB JaHO B BUJIE PacTBOpa C ONpPEeNEHHON MacCOBOH J10Jeit
PacTBOPEHHOTO BELIECTBA WM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW WM 00BbEMHOM J10JIM, BBIX0/1a IPOAYKTA PEAKIIUU

10.3

TEIIOBOTO A deKTa peakiuit

10.4

00BEMHBIX OTHOIICHHH Ta30B

10.5

110 HaXOXKASCHHUIO XUMHUYECKOMH (I)OpMy.]'ILI BC€IICCTBA

11

Bnanenue cucrteMod 3HaHMM O METOJAX HAy4YHOTO IIO3HAHMS SIBICHUU
MPUPOBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE MMPUMEHSTh 3TH
3HAHUA TMPU IKCTIEPUMEHTAITFHOM UCCIIEOBAHUN BEIIECTB U JIJIsl 00BSCHEHUS
XUMHYECKUX SBJIEHUW, HMEIOIUX MECTO B MPUPOAE, NPAKTHUECKOH
JIEATEIILHOCTH YeJIOBEKa U B IMIOBCEIHEBHOM JKU3HU

12

CchopMupoBaHHOCTh YMEHHUS IPUMEHATH (MCIOJIb30BATh) 3HAHUS O COCTAaBE U
CBOMCTBAX BEWIECTB JJS  OKCIEPUMEHTAIBHOM  NPOBEPKU  THUIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH IPOTEKaHMsS XHUMUYECKUX PpEaKIMd W
MIPOTHO3UPOBAHUS ~ BO3MOXKHOCTEM  MX  OCYILECTBJIEHMS;  CUCTEMHbIE
XMMHUYECKHE 3HAaHUS Uil OOBSICHEHHS W TPOTHO3HPOBAHUS SIBICHUM,
UMEIOLUX E€CTECTBEHHOHAYYHYIO MPHUPOAY; M TPUHATHS TPAMOTHBIX
peleHuii mpobyeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHEH

13

CpopMHUpPOBAaHHOCTh, yMEHHUSI TUJIAHUPOBATh M TPOBOJIUTH XUMHUYECKUN
OKCIIEPUMEHT (MOJIy4eHHE W HW3YYCHHE CBOWCTB HEOPTaHWMYECKUX U
OpPraHWYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU YTIIEBOJOPOIOB Pa3TUIHBIX
KJIaCCOB M  KUCIOPOACOJEPKAIIMX OPraHWYECKUX BEIIECTB, pELIECHUE
OKCIICPUMEHTAJIBHBIX ~ 33/1ad 10  PAClO3HABAHMIO HEOPTaHWYECKUX U
OpPraHMYECKUX BEIIECTB) C COOIIOCHUEM MPaBUi O€30MacHOTO 0OpaIIeHus ¢




BEIIECTBAMH M J1abOpaTOpHBIM 00OpyaoBaHWEM; (GOPMYIHPOBATH IEIU
UCCIICIOBAaHMsI;  NPEACTABIATH B PAa3NU4YHOM  (opMmMe  pe3ybTaThl
IKCIIEPUMEHTA, aHATM3UPOBATh M OI[CHUBAThH MX JIOCTOBEPHOCTH

ChopMHUPOBAaHHOCTh yYMEHHS OCYIICCTBISTH IIEJICHANPABICHHBIA IOUCK
XMMHAYECKOH MH(POPMALUU B PAa3TUYHBIX HCTOUYHUKAX (Hay4yHas U ydeOHO-
Hay4Has JIUTEeparypa, CpeicTBa MaccoBod uHMopmanuu, cetb VHTEpHET M
Apyrue), KPUTHYECKH  aHAIM3UPOBATh  XUMHYECKYI0  HMH(OpMAIHIO,
nepepabaThiBaTh €€ W HCIONB30BaTh B COOTBETCTBHM C IOCTaBJICHHOM
yaeOHoI 3a1adeii

14

CdopmupoBaHHOCTH YMEHHSI IPOrHO3UPOBATH, aHATU3UPOBATH U OI[CHUBATD
MHOOPMALIMIO C TIO3HMIHMHA DKOJIOTUYECKOW OE30MacHOCTH IOCIEICTBUIN
ObBITOBOM W MPOU3BOJCTBEHHOW JESTENLHOCTH 4YeNIOBEKa, CBS3aHHOM C
nepepaboTKOi BemecTB; chOPMUPOBAHHOCTh YMEHUI 0CO3HABATh OMACHOCTb
BO3JICHCTBUSL Ha >KUBBIE OPraHU3MbI OMpPENEIEHHBIX BEIIECTB, MOHUMAs
CMBICJI ITOKa3aTeJIsa HpeIIeJILHOfI [[OHYCTHMOI>'I KOHIOCHTpAlWH, U MOACHATHL HA
mpuUMepax CIocOObl YMEHBIIEHUS M MPEAOTBpAlllEHUS HX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YE€JIOBEKa

15

IlepeyeHb 3JIEMEHTOB COAEpPKAHMSHA, TMPOBEPAEMbIX

Ha ¢ AMHOM I'oOCYAAPCTBCHHOM 3K3aMCHE 110 XUMHUHU

Kox [IpoBepsieMble YI€eMEHTHI COAePKAHUSA

1 TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHH

Crpoenue BemectBa. CoBpeMeHHasi MOJieNlb CTpoeHus atoMa. Pacnpenenenue
AIIEKTPOHOB MO JHEpPreTHYecKuM YpoBHAM. Kiaccudpukanus XuMHUYECKUX
1.1 351eMeHTOB. OCOOEHHOCTH CTPOEHHs SHEPreTHYECKUX YPOBHEH aToMOB s-, p-,
d-anemenToB. OCHOBHOE M BO30YKJIEHHOE COCTOSIHUSI aTOMOB. DJIEKTpOHHAast
KOH(UTrypaius aToMa. BaeHTHbIE 2J1€KTPOHBI

Ilepuoanueckas cucrema xumuueckux diemeHtoB JI.M. Menneneesa.
®usnueckuit cmeica [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB JJEMEHTOB M HX COCIWHEHUN II0
nepuoiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAMHEHHM, BBICIIIUX OKCUIOB U TUIPOKCHUJIOB

1.3 BaneHTHOCTh. DneKTpooTpulaTENbHOCTh. CTENEHb OKUCIEHUS

Buast xumMuueckod cBsi3u  (KOBAJICHTHAs, HMOHHAs, METaJUTHYECKas,
BOJIOpPOJHAs) M  MeXaHu3Mbl €€ oOpa3oBaHHs. MEXMOJIEKYISIPHbBIE
1.4 B3aMMOJICUCTBUS. BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Tunel KpUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA
KPUCTAJUIMYECKON pEIETKN

Xumuyeckass — peakuus. Knaccudukanus — XMMHYECKHUX — peakuuil B

1.5 o .
HCOPTaHNUYCCKOU U OPraHNv4CCKOU XUMUHU. 3aKkoH COXPAaHCHUSA MACCHI BCUICCTB

1.6 CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.7 TeroBbie 3¢ HeKTh XUMUYECKUX peakluuid. TepMoXxuMudyeckue ypaBHEHHs




OOGparumbie peakuu. XuUMHUYeCcKoe paBHOBecrue. MDaKkTOphI, BIMSIONIME Ha

1.8
COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle Ilarense
DnekTponauTryueckas auccoruanus. CuibHbIe U cialdbie ekTpouThl. Cpena
1.9 BOJHBIX PAacTBOPOB BEIIECTB: KHCTas, HeWTpanbHas, menodyHas. CreneHb
Jauccolanuu. Peakiium HOHHOTO oOMeHa
1.10 I'maponus coneit. MonHoe mnpousBeneHre BoOJbl. BOJOpoIHBINA TOKa3aTeb
' (pH) pactBOpa
CrocoObl  BBIp@KEHHUST  KOHIIEHTPAllMd  PACTBOPOB:  MaccoBas  JIOJS
1.11 pacTBOPEHHOrO BEIIECTBA, MOJSApPHAs KOHIEHTpauus. HaceleHusle u
HEHACBIIICHHBIE PACTBOPHI, pACTBOPUMOCTH. KpucTtammoruaparsl
1.12 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peakiuu. [loBeeHue BeliecTs B cpeaax
' ¢ pa3HbIM 3HadeHreM pH. Mertobl anekTpoHHOr0 OanaHca
1.13 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJEH
2 OCHOBBI HEOPTAHUYECKON XUMHH
21 Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa
' HEOPraHMYECKUX BEIECTB
XHUMHYECKHUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPUM, KaJlMW, KaJIbIIHM,
2.2 MarHui, aJlOMUHHUHI, IIUHK, XpOM, XKeJie30, Meb) U UX coeauHeHuid. OOmme
CIOCOOBI TOTYyUYEHUS] METAJIOB
XVUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJlor€HOB, CEphl, a30Ta,
2.3 dochopa, yrmepoga W KpPEeMHHS) M HX COCOUHCHHH  (OKCHIOB,
KHUCITIOPOJICOIEPKALIUX KHCIIOT, BOJAOPOIHBIX COSAMHEHUN )
24 ['eneTndeckass CBS3b HEOPraHUYECKHX  BEIIECTB, MPUHAICKANUX K
' pa3IMYHBIM KJ1accam
75 WNnentudukanus HEOPraHUYECKUX coeAnHeHuid. KauecTBeHHBIE peakiuu Ha
' HEOPTraHWYECKUE BEIIECTBA U MOHBI
3 OCHOBBI OPraHUYECKON XUMUU
OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OpPraHuYeCKHUX
coenuHeHuit A.M. BytiepoBa. YriaepoaHblil CKeJIeT OPraHNIeCKON MOJIEKYJIBI.
3] KpaTHOoCTh XMMHMYECKO# CBSI3U, G- U T-CBS3H, SpP’-, Sp>-, SP-TUOpUIU3AIUU
' opOuTaneii aroMOB yIJiepojaa. 3aBUCUMOCTh CBOWCTB  BEHIECTB  OT
XUMUYECKOTO CTPOEHHS MoJieKyl. ['omomnoru. I'omonoruueckuii psia.
N3omepus u u3oMepbl
39 [ToussTue o QyHkuuoHanbHOM rpynmne. OpueHTalMOHHbIE  3(PQEKTHI
' 3aMecTUTeNen
[IpencraBienne o KiacCH(PUKAIMU OpraHUYECKHX BemiecTB. HomeHknaTypa
3.3 OpraHMYECKUX COEAMHEHHM (cucTeMaTuyeckas) M TpUBHUAJIbHbIE HA3BAHUS
BAKHEUIINX MPEJICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB
34 CBOOOHOpAIMKATBHBIA M HMOHHBIM MeXaHW3MbI peakiuu. lloHartue o
' Hykieoguie u anekrpoduie. [pasuno Mapkosuukosa. [IpaBuso 3aiiiieBa
35 AJKaHbI. XUMHYECKUE CBOMCTBa AJKaHOB: rajioreHupoBaHue,

ACTUAPUPOBAHUEC, TEPMHUUYCCKOEC PA3JIOKCHUEC, KPCKUHI, HW30MEpHU3alusi,




ropenue. Ilomyuyenme ankanoB. [lukmoankanel. Crnenuduka CBOWCTB
LUKJIOAJIKAHOB C MAJIbIM pa3sMepoM LHKJIA. Peakuuu DpPUCOEAUHEHUS U
pasuKalbHOTO 3aMEIIeHUs

3.6

AJIKEHBI. XuMHu4eckne CBOMCTBA: peakuuu HPUCOCTUHEHUS
(raoreHMpoBaHUE, T'HMAPUPOBAHUE, TUIPOrAJOTEHUPOBAHUE, TUApaTALUs),
TOpEHHsI, OKHCICHUSI U HoiuMepu3anuu. [IpoMeinuieHHble U 1a00paToOpHbBIE
CIIOCOOBI IIOJyUEHUS AIKEHOB

3.7

Ankaguensl. XMMHUYECKHE CBOMCTBA AJKaJMECHOB: PEAaKLHUH NPUCOCIUHEHUS
(ruapupoBaHue, raJIOTEHUPOBAHUE), TOPEHUs U noaumepusauuu. Ilomyuenue
aJIKaJueHOB

3.8

ATIKHHBIL. XHUMHYECKHE CBOICTBA: peakuuu [IPUCOECIUHEHUS
(ranoreHupoBaHue, THIPUPOBAHKE, THAPATALMS, THAPOTraIOreHUPOBAHHUE) KaK
croco0 MOJy4eHUs HOJMMEPOB U APYTHX IOJE3HBIX NPOAYKTOB. Peakuun
3amenieHus. ['opeHue aneruieHa Kak MCTOYHUK BBICOKOTEMIIEPATYypPHOIO
IIJIAMEHU I CBapKU U pe3KH MeTaiuioB. [IpuMmenenue aneruieHa

3.9

Apenbl. XUMUYECKHE CBOICTBa O€H307a: pEaKIUH AIEKTPOPHILHOTO
3aMelleHus, MPUCOeInHEeHusl (TUIpUpOBaHKE, TajloreHupoBaHue). Peaxius
ropeHusi. OCOOEHHOCTH XUMUYECKUX CBOMCTB Toiyousa. [lomyuenue 6ensona.
OcoOeHHOCTH XMMHYECKUX CBOMCTB cTHpona. [lomumepusamnus cruposa.
CniocoOblI oy4eHus U MpUMEHEHHE apOMaTHYECKUX YTIIEBOAOPOIOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIC CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aUMOJICICTBHE C HaTpUeM Kak Croco0 yCTaHOBJICHHMS  HAJIWYUS
THUAPOKCOTPYIIBL, C  TaJOreHOBOAOPOJAMH  Kak  CIOCO0  MOJy4YeHHs
pacTBOpHUTENCH, BHYTPU- M MEXKMOJCKYJSIpHAs Jerujapartanus. Peakuus
ropenus. [lomydenue sTaHona: peakius OpPOXKEHHUS TIIIOKO3bI, THUApPATAIUSI
STUJICHA. ODTWUJICHTVIMKOJIb WM TJIUIEPUH KaK IPEACTABUTEIHM IIPEIeIbHbIX
MHOTOAaTOMHBIX CITUPTOB

3.11

®enon. XuMuyeckue cBoicTBa (eHoa (peakuuu ¢ HaTpUEM, TUIPOKCHIOM
HaTpus, 6pomom). [Tonyuenue penona

3.12

Anpaernpl. XMuMAYECKHE CBOMCTBA MPEIEIbHBIX albJIETHI0B: THAPUPOBAHUE;
KaueCTBEHHBIC PEaKIMM Ha KapOOHUIBHYIO TPYIITY (peakiusi «cepeOpsHOro
3epkana»), B3aumojeictBue ¢ ruapokcugom wmenu (II). Tlomyuenue
MPEAEIbHBIX abJIETUJIOB: OKHCICHHE CIHUPTOB, THApPATALMS ALETUIICHA.
ALIETOH Kak TMpeACTaBUTENb KETOHOB. OCOOEHHOCTH pEaKIMH OKHUCICHHS
areToHa

3.13

KapOoHoBBIE KHCIOTHI. XUMHUUYECKHE CBOMCTBA MPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB MYPaBbUHOM
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCIICHUE aJKAHOB, AJIKEHOB, IEPBUYHBIX CIHMPTOB, AJBIECTHUIOB. Bpicimue
MpeieNIbHBIC U HEMpeaebHbIE KapOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upbl u xkupbl. CrnocoObl TMOJNyuyeHHs] CIOXHBIX 3(UpPOB.
Ob6patumocth peaknuu sTepudukanuu. llpumenenue ciaoxHbeIX 3(UpoB B
NUINEBOH U map(roMepHON MPOMBINUIEHHOCTH. JKUpBI Kak CIIOXKHBIE 3(PHUPHI
[JIMLEPUHA U BBICIIMX KapOOHOBBIX KHMCIOT. XMMHYECKHE CBONCTBA JKHUPOB:
THJIPUPOBAaHUE, OKHUCIEeHHE. ['Maponu3, Win OMBUICHHE, )KUPOB KakK CIOCO0
MPOMBIIIJIEHHOTO MOJTYYEeHHsI COJiel BBICIIUX KapOOHOBBIX KUCIIOT. Mblia Kak




COJIM BBICHIHNX Kap6OHOBBIX KHUCJIOT

3.15

XVMMHYECKHE CBOMCTBA TIJIOKO3Bl: PEAaKIMM C Yy4YacTUEM CIHMPTOBBIX U
IBJETUAHOM TPYII U MOJIOYHOKHCIIOE OposkeHue. [Ipumenenue raroKo3sl, eé
3HaYCHUE B JKU3HENEATENbHOCTH oOpranm3ma. Jlucaxapunabel: caxaposa,
ManbTo3a. BoccTaHaBnMBaromMe M HEBOCCTAaHABJIMBAIOIIME UCAXapHUbI.
I'mpponns mucaxapunos. Ilonmcaxapuasl: Kpaxman, rmkoreH. CrpoeHue
MaKpOMOJIEKYJl Kpaxmaja, IIMKOTeHa M LeJultosio3bl. du3nuecknue cBOiCTBa
KpaxMaja M LEJUII0JIO3bl. XHUMHUYECKHE CBOMCTBAa KpaxMmaia: TUAPOJIN3,
KAueCTBEHHAs] peakuuss C HOJAOM. XHMHUYECKHE CBOICTBA LIEUIIOJIO3BL:
THJPONIN3, MOoSydyeHre 3GUpoB ILeunoao3bl. IloHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, all€TaTHBIH MIEIK)

3.16

AMUHBI. AMUHBI KaK OpraHMYECKHE OCHOBAHHS: pEakUuu C BOJOIA,
KHCJIOTaMU, pCaKOusaA IrOpCHUA. AHUINH Kak IpEACTAaBUTCIIb apOMATHYCCKUX
aMUHOB. XMMHYECKHE CBOMCTBA aHWJIMHA: B3aUMOJIEHCTBUE C KHUCIOTaMH,
OpoMHO# BOOM, okuciaeHue. [lonyyeHne aMMHOB aJIKWJIMPOBAaHUEM aMMHaKa
¥ BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX YTIIEBOAOPOIOB

AMUHOKHUCIOTHI U OeNKH. AMUHOKHUCIOTHI Kak amM(OTepHbIE OpraHu4YecKue
coenuHeHusi. OCHOBHBIE aMUHOKHCIIOTHI, oOpa3yomue Oeiaku. XUMHUYECKUe
CBOIicTBa O€JKOB: THUIPOJIM3, JEHATypalus, KayeCTBEHHbIC (LIBETHHIC)
peakiuu Ha OenKu

3.18

CtpoeHue u CTpPyKTypa MOJMMEPOB. 3aBUCHMOCTh CBOWCTB TMOJUMEPOB OT
cTpoeHusT MoJieKyl. OCHOBHBIE CIOCOOBI MOJYYEHUS BBICOKOMOJEKYISIPHBIX
COCMHECHUM: peakuuu MOJMMEpPU3aALUH u MOJIMKOHICHCAlUH.
Knaccudukanus BoIokoH

3.19

I/II[eHTI/I(bI/IKaI_II/IH OPraHu4YCCKuX coeauHeHuii. Pemenue OKCIICPUMCHTAJIbHBIX
3a/1a4 Ha pacCIlIO3HABAHHUEC OPIraHNYCCKUX BCUICCTB

3.20

I'eneTnyeckas cBA3b MECKAY KIaCCaMU OPraHUYCCKUX COE€UHEHMUI

XUMHS U )KU3Hb

4.1

Xumus B moBceAHEBHOM xu3HM. IlpaBuna OezonmacHoil paboThl ¢ eIKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUU

4.2

Xumus U 310poBbe. XUMUSA B MEAMIMHE. XUMHUA U CEIBCKOE XO34MCTBO.
X¥UMHS B IPOMBIIIIEHHOCTH. XUMHS M SHEPTeTHKA: IPUPOJHBIA U IOy THBINA
HeQTSIHOM Ta3pl, MX cocTaB M wucnonb3oBaHue. CocraB HepTM U €€
nepepadboTka (IpUpoJHbIE UCTOYHUKHU YTIIEBOJOPOJIOB)

4.3

XUMUS U 3KOJOTHsl. XUMHUYECKOE 3arpsi3HEHHE OKPY KAIOWIEW Cpeapl U €ro
nocneacTus. Oxpana rugpocdepsl, MoUBbI, aTMOchepbl, GIOpsl U GayHbl OT
XUMHUYECKOTO 3arps3HeHusi. [IpoOrema OTXOAOB M MOOOYHBIX MPOIYKTOB.
AJbTepHATUBHBIE UCTOUHUKHU YHEPTUU

4.4

OO1me npencTaBieHs O IPOMBIIIJIEHHBIX CIIOCO0aX MOMYyYSHUS XUMHUYECKHX
BElIECTB (Ha MpUMeEpPe MPOU3BOACTBA aMMUaKa, CEPHONM KUCIOTHI). UépHas u
nBetHas  Metauryprus. CTekno W CWIMKAaTHas  IPOMBIIIIEHHOCTD.
IIpombinieHHass  opraHndeckas xumus. CpIpp€ I OPraHUYECKOU
IIPOMBILUIEHHOCTH

Tunbl pac4€THBIX 3374




Pacuétbl Macchl BemiecTBa MM 00bEMa Ta30B MO H3BECTHOMY KOJIMYECTBY

31 BEIIIECTBA, Macce WiIK 00BEMY OHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEILIECTB

5.2 Pacuérsl TermoBoro 3¢ dexra peakuuu

53 Pacuérbl 00bEMHBIX OTHOLIEHUH Ta30B PU XUMHUYECKUX PEAKLUAX

54 Pacuétsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOJYKTOB PEAKIMHU, €CIIU
OJIHO W3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 Pacuérbel maccoBoif miM OOBEMHOM [0/ BBIXOAA MPOIYKTa pPEAKLHUU OT

TECOPECTUYECCKHU BO3MOXKHOI'O

Pacuérer maccel (00bEMa, KOIMUYECTBA BEILIECTBA) MPOAYKTAa pPEaKLUU, €CIH
5.6 OZHO W3 BEILECTB JaHO B BHJIE PAacTBOpA C ONPEAECIEHHOM MAacCOBOW J0OJEH
pPacTBOPEHHOIO BELIeCTBa

Pacu€Tpl ¢ HCHOJIB30BAHMEM TMOHATHH «MaccoBas JOJsA», «MOJIIpHAs
KOHIIEHTpAIUsI», «PaCTBOPUMOCTD)

5.7

Haxoxnenne MonekyispHOH ¢GopMylibl OpPraHUYecKOro BEIIeCTBA IO €ro
5.8 MJIOTHOCTH M MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, MM T10
MPOIYKTaM CTrOpaHHs

Coaepkanue y4eOHOro npeamMera

10-1 kJace

OPIAHUYECKAS XUMMUSA
TeopeTnyeckne 0CHOBBI OPraHUYECKON XUMHH

[IpenmMer  OopraHMuYecKOd  XMMHMM: €€  BO3HMKHOBEHHE, pa3BUTHE M  3HAUYCHHUE
B MOJYYEHUH HOBBIX BEIIECTB M MaTepuajoB. Teopusl CTpOEHHS OpraHMYECKUX COEIWHEHUUN
AM. bytnepoBa, ee ocHOBHbIE MOJOXKeHUA. CTpYKTypHBIe (DOPMYJIbI OPraHMYECKUX BEIECTB.
['omomnorus, n3omepus. XUMHYECKash CBSI3b B OPraHMYECKUX COEAMHEHUSX — OJMHApHbIE U
KpaTHBIE CBS3H.

[IpencraBiaenne o kiaccupUKaMM OpraHMYecKUX BellecTB. HoMmeHkiaTypa oOpraHM4YecKHx
COEIMHEHUHN (cucTemMaruyeckas) WM TPHUBHAJIbHbIE Ha3BaHHUS BaXXKHEHIIMX NpeaCTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB.

3KCHepI/IM€HTaHBHBI€ MCTOJAbl HM3YUCHHUA BCHICCTB U HUX npeBpameHHﬁ: O3HAKOMJICHUE C
06pa3L[aMI/I OpTraHHUYCCKUX BCHICCTB M MATCpUAIaMH Ha UX OCHOBEC, MOACIMPOBAHUC MOJICKYII
OpraHU4Y€CKUX  BCIICCTB, Ha6J'IIOJIGHI/Ie U OIMKMCaHUC JECMOHCTpPALMOHHBIX OIIBITOB IIO
MMPEBPAIICHUIO OPIraHNYCCKUX BCILICCTB IIPH HAI'pCBAHUUN (HJ'IaBJICHI/Ie, O6yI‘JII/IBaHI/IC nu TOpCHI/Ie).

Yraesoaopoabl
AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMH psia. MeraH W 3TaH — MpocTeliine

NpPEJCTaBUTENIN aJIKaHOB: (U3UYECKHE M XHUMHYECKHe CBOMCTBa (peakuuu 3aMelleHus |
TOpEeHUs ), HaX0XACHUE B IPUPO/IE, IOTyUeHHE U TPUMEHEHHUE.



AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUM psA. DTUIEH W TPONWIEH — MpOCTeHImne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKUE M XHMHYECKHE CBOMCTBA (peakiuu TUAPUPOBAHMS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allN ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyrtagueH-1,3 wu wmetmnOyraauen-1,3: cTpoeHHE, BaXHEHITHE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJOTHYECKUH psia. AIETHICH — MPOCTEHIIHIA
IPEJCTaBUTEINIb AJKUHOB: COCTaB, CTPOCHME, (PU3MUYECKHE M XUMHUYECKUE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), [TOJIyUEHNUE U IPUMEHEHHE.

Apensl. benszon: cocrtaB, cTpoeHHe, (PU3NYECKHE W XUMHUYECKHE CBOMCTBAa (peakuuu
TaJIOTEHUPOBAHUSL W HUTPOBAaHM), IOJyuYE€HUE MU IpUMEHEHue. Toiyois: cocraB, CTPOCHHUE,
dbuznyecKkrue u XMMHYECKHe CBOMCTBA (peaKlnK rajJoreHUpOBaHUS U HUTPOBAHUS ), MOJTYUYCHHE U
npuMeHeHue. TokcuuHOCTH apeHoB. ['eHeTnueckas CBS3b MEXIy YIVIEBOJOPOJaMH,
MPUHAICKAIIIME K Pa3TUYHBIM KJIaccaM.

[IpupomHbIE HCTOYHUKH YTIIEBOJOPOAOB. [IpupoaHblil ra3 u nomyTHele HeQTsIHBIE ra3sl. HedThb
u ee npoucxoxaeHue. CrnocoObl mepepaboTK HEPTH: TEPErOHKA, KPEKHUHT (TePMUUYECCKHIA,
KaTaJUTUYECKUil), mupoiamu3. IIpoaykTsl mepepaboTku HedpTH, HX NPUMECHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroiib ¥ POIyKThl €ro NepepadboTKH.

DKCIEpUMEHTAIbHbIE METOJIbI W3Y4YEHHUs BEIIECTB M WX IMPEBPAIICHUN: O3HAKOMJICHUE C
oOpa3laMu I1acTMacc, KaydyyKoB U pe3uHbl, Koyuiekun «HedTe» u «Yronsy», MoaenupoBaHue
MOJICKYJT YTJIEBOJOPOJOB W TaJOTCHONPOU3BOJHBIX, IPOBEACHUE MPAKTHYCCKOH pPabOTHI:
MOJTy4YeHHUE ITUIICHA U U3YYECHHE €ro CBOMCTB.

PacueTHbie 3aga4n.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKON peakuuu (Macchl, 00beMa, KOJIMYECTBa MCXOJHOTO
BEIIECTBA WJIM TNPOJYKTAa peakiUH IO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3
MCXOJHBIX BEILIECTB WJIN MPOAYKTOB PEAKIUH).

Kucnopoaconep:xaiiue oprannyeckue coeIuHeHHst

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJI: CTPOEHUE, PU3MUECKUE U XUMUYECKHE
CBOICTBa (peakUu C aKTUBHBIMU METAJUIAMU, T'aJJOT€HOBOJOPOJIaMH, T'OPEHNUE), IPUMEHEHHUE.
BonopoaHeie CBA3M MEXKy MOJIEKYJIAMH CIIUPTOB. JIeHCTBUE METAHOJIA U 9TAHOJIA HA OPraHU3M
YeIJI0BEKa.

MHoroaToMHbl€ CHUPTHI. DTUICHIVIMKOIb U TJIMIEPUH: CTPOEHUE, (pU3NUecKue U XMMHUYECKHe
CBOMCTBa (B3aMMOAEWCTBHE CO IIEIOYHBIMU METAUIAMH, KauyeCTBEHHAs peakluMs Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3M uesnoBeka. [IpuMeHeHue TiaulepuHa U
JTUJICHTIIUKOJIS.

@DeHo: CTpOeHHE MOJEKYJbl, (U3MUeckrue W XUMHYecKHe CBOMCTBA. TokcHYHOCTH (heHoua.
[Tpumenenue peHona.

AJIBI[CFI/II[LI N KCTOHBI. (I)OpMaJIBIICPI/II[, aleTajabACru: CTpOCHUC, (I)I/I3I/I‘-ICCKI/IC N XUMHUYCCKUC
CBOMCTBaA (peaKm/m OKHCJICHUS H BOCCTAHOBJICHUS, KAa4YCCTBCHHBIC peaKHI/II/I), IOJIYUCHUE U
IMPUMCHCHHUC.



OIHOOCHOBHBIC TpeEIbHbIE KapOOHOBBIC KHUCIOTHL. MypaBbHHAs M YKCyCHash KHCJIOTHI:
cTpoeHue, PU3nvecKre 1 XUMUIECKUE CBOMCTBA (CBOICTBA, 00IIME JJIs KJIacca KUCIIOT, PEaKIIus
srepudUKaIuM), TOJy4YeHHEe W TMpuMeHeHne. CTeapuHOBass M OJICMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEUCTBHUE.

CrnoxHble 3¢Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naposnn3 ciokHbIX 3¢pupoB. JKupsl.
I'mpponus xupos. [Ipumenenue xupos. buosornueckas posb )KUPOB.

VYrneBoasl: coCTaB, KJIACCHU(HUKAIMS YIIEBOJOB (MOHO-, AM- M TMoiucaxapupsl). [okosza —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKUEe U XUMUYECKHE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcunoM Meau(ll), oxucineHume ammuadyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TIIIOKO3bI), HAaXOXJIEHHE B MPHUPOJE,
npuMeHeHue, Ouonoruueckas poib. @orocunrte3. Ppykro3a Kak M30Mep TITFOKO3bI.

Kpaxman u wnemtonosza kak npupoiHbie nonuMepbl. CTpoeHHE Kpaxmana M LEeJUTIONIO03BI.
dusnueckue U XUMHUECKHE CBOMCTBA Kpaxmaiia (THAPOIN3, KaueCTBEHHAs peaKIlus ¢ HoI0M).

OKCHEpUMEHTAJIbHBIE METOAbl H3YYEHMs] BEIIECTB U UX NPEBpAIICHUN: IPOBEACHUE,
HAOMIO/ICHUE U OIKCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcugoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3aumojeiicTBue muiepuHa ¢ ruapokcuaoM Mmeau(Il)), anpaerunoB (okucieHnue
aMMHa4YHBIM pacTBopoM okcunpa cepedpa(l) u ruapokcumom wmenu(Il), B3ammopencTBHe
Kpaxmana C #oaoM), MpOBEIEHUE MPAKTHUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOUH
KHUCJIOTBI.

PacueTHble 3a1a4u.

Breraucnenus mo YpaBHCHUIO XHUMHYCECKOH p€aKnuu (MaCCBI, O6’beMa, KOJIN4YCCTBA HMCXOAHOI'O
BCIICCTBA WJIM IMPOAYKTa PCAKIUH IO HU3BCCTHBIM MACCE, O6’I)€My, KOJIMYCCTBY OJHOIO U3
HCXOAHBIX BCHICCTB UJIH ITPOAYKTOB peaKI_II/II/I).

A30Tcoz[ep>1<a1une OpTraHU4YC€CKUC COCIUHCHUS.

AMUHOKHCIOTH Kak aM(oTepHble opraHHYeckue coequHeHus. Duznyeckue M XUMHUYECKUe
CBOMCTBa AaMHUHOKHCIOT (Ha TpHMepe TIUIHMHA). buonormdyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentuasl.

benkn kak TPHUPOJHBIE BBICOKOMOJICKYJISIPDHBIC COeAWHCHHs. [lepBUdYHAs, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: TUIAPOIH3, JEHATYpallus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

3KCH€pI/IM€HTaHLHBI€ MCTOABI U3YUCHHW BCUICCTB U UX npeBpameHI/n?I: Ha6J'HOI[eHI/Ie n OITMCaHUEC
JACMOHCTPAlMOHHBIX OIIBITOB: ACHATYpallHUA OCIIKOB IIPpU Harp€BaH1uu, OIBETHBIC PCAKIINU OCJIKOB.

Bbicokomo1eKyIsIpHBIEC COCTUHEHHS
OcHOBHbIE TIOHSTHSI XWMHUU BBICOKOMOJIEKYJISIPHBIX ~COEIMHEHUN: MOHOMEp, TOJIUMep,

CTPYKTYpHOC 3BCHO, CTCICHb IIOJIMMCpHU3alluU, CPCAHAA MOJICKYJIApHAasd Macca. OcHOBHBIC
METOJbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COG)II/IHGHHI;'I — MoJIMMEpHU3aluAa U MMOJUKOHACHCA .



BKCHepI/IMeHTaHBHBIe MCTOJAbl HM3YUCHHUA BCIICCTB U HUX HpCBp&H.[CHHfIZ O3HAaKOMJICHUE C
06pa3uaMH NPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYyYYKOB.

MexrpeamMeTHbIE CBS3H.

Peanuzanus MexnpeIMETHBIX CBA3€H IpU U3ydyeHUM opraHuueckod xumuu B 10-m Kiacce
OCYILECTBIIICTCSI Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, ABISIOIMXCSA CUCTEMHBIMU JUISI OTAENBbHBIX IIPEJIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0me ecTecCTBEHHO-HAy4YHbIC TOHATHS: SBJICHUE, Hay4YHBIM (DaKT, THIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CUHTE3, KiIaccu(UKaims, MEPUOANYHOCTh, HAOIIOJCHHE, U3MEPCHHE, JKCIEPHUMEHT,
MO/ICIIMPOBAHMUE.

®dusuKa: mMaTepus, SHEPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YpPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PH3UUECKIE BEIMYMHBI U CIMHUIIBI
WX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeLIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yrIeBOIbI, JKUPHI, (DEPMEHTHI).

Feorpa(bmlz MHHCEPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIJIIMBO, PECYPCHI.

TexHomnorus: IMUIICBBIC MPOAYKTBI, OCHOBBI PAHOHAJIIBHOI'O IIUTAHWA, MOKIIHUEC CPCACTBA,
JICKAPCTBCHHLIC U KOCMCTUUYCCKHE ITPLCriapaThbl, MAaTCPpHAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUICCKUX
BOJIOKOH.

11-1 KJjace

OBILIAA U HEOPTTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHMHU

XuMuyeckuit aneMeHT. AToM. Spo aToma, U30TOMbl. DJIEKTpOHHAs 000JI04Ka. DHEpreTHUeCKue
YPOBHH, MOJypPOBHH. ATOMHBIE OpOWTaH, S-, p-, d-ameMenTbl. OCOOCHHOCTU pacIpeesICHUs
AIIEKTPOHOB IO OpOMTANISIM B aTOMax dSJEMEHTOB MEPBBIX HYETHIPEX MEPHOJOB. DJIEKTPOHHAsS
KOH(Urypauus aToMoB.

Ilepuonnueckuii 3akoH u Ileprnonnueckas cucreMa xuMmuueckux 3neMeHToB .M. Menneneesa.
Cs3p mepuoanyeckoro 3akoHa W Ilepuoguueckoil cucteMbl XuUMHYeckux 3aemeHToB J[.U.
MeneneeBa ¢ COBpEMEHHOM TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBHIX M CIOXHBIX BEHIECTB MO TPYyIIaM U
nepuoiaM. 3HaueHHe MePUOANIYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

CtpoeHue BemiecTBa. XUMUYECKasi CBs3b. BHUIIbI XUMUYECKON CBSI3H (KOBAJCHTHASI HEMOJIApHAsS
W TIOJsIpHAsi, MOHHAs, METAJUTMYecKas). MexaHn3mMbl 0Opa30BaHMsI KOBAJIEHTHOW XWMHUYECKOU
cBs3M  (OOMEHHBII ¥  JIOHOPHO-aKIENTOpHBIN). Bomopomnas  cBs3b.  BalleHTHOCTS.
DIIEKTPOOTPHUIIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

Bemecrtna MOJICKYJIIDHOT'O W HEMOJICKYJIAPHOr0 CTPOCHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelecTBa. THIIBI KPUCTATNIMYECKUX PEIICTOK. 3aBUCHMOCTh CBOMCTBA B€IICCTB OT THIIA
KpI/ICTaJ]JlI/I‘{CCKOﬁ PCLICTKU.



[TonsiTue o aucnepcHbBIX cucTteMax. VcTHHHBIE M KOJJIOMIHBIE pacTBOpHl. MaccoBasi 1ot
BEILIECTBA B PACTBOPE.

Knaccugukanuss Heopranndeckux coeavHeHnid. HomeHKnaTypa HEOpPraHMYECKHX BEILECTB.
I'eHeTnyeckas CBSA3b HEOPraHMYECKUX BEILECTB, IIPUHAUICKAIINX K PA3IIMYHBIM KIIACCAM.

Xumuyeckass peakuus. Krnaccudukamus XUMHYECKMX peakIuii B HEOpraHUYecKoh u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpaAICHUS
SHEPrUU NPU XUMUYECKUX PEaKIHUsIX.

CKOpOCTh peakiuH, €€ 3aBHCUMOCTh OT pa3IuyHbIX (akTopoB. OOpaTUMble pEaKIHH.
Xumnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckass auccouuanuss. CuibHble W ciadble  3JeKTpoiuThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIIas, HEUTpaIbHAS, IIEJTOYHAS.

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB M UX NPEBPALLEHUIN: TEMOHCTpaLMs Tabauiy
«llepuognueckas cucrema xumuyeckux siemeHToB [[.M. MeHnneneeBa», uzydeHue Mopelien
KPUCTAIJIMYECKUX PEIIETOK, HAOJIO/IEHUE U ONHCAHHME JIEMOHCTPALMOHHBIX M J1aOOpaTOPHBIX
OTBITOB (Pa3yioKEHHE MEPOKCHIA BOJOPO/Ia B MPUCYTCTBUU KaTalIU3aTopa, ONpeAeNiCHUE CPEIbl
pPacTBOpOB BELIECTB C MOMOIIBIO YHHBEPCATHHOIO HHIMKATOPA, PEAKIMH MOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUYECKON paboThl «BiusHue pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XMMHYECKOH
peakuumny.

PacueTHble 3a1a4n.

PacueTsr mo YPaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ, B TOM 4YHUCIIC TCPMOXHMUUYCCKHEC PACUCTHI,
pacyeThbl C UCITOJIB30BAHUCM ITOHATUA «MACCOBAA JOJIS BEIICCTBA».

Heopralmqeacaﬂ XUMMUA

Hewmeramnsl. [Tonoxkenne HemetawioB B [lepuoandeckoi cucteMe XUMUYeCKuX anemeHToB J[. M.
MenneneeBa u o0ocoOGHHOCTH CTpoeHUsi aToMoB. Dusmueckne CBONCTBA HEMETAJUIOB.
AnoTponusi HeMeTa/uIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEpHI, a30Ta, hochopa, yriepoaa u
KpEMHUSI) M WX COEAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIMUX KHUCIOT, BOJOPOJIHBIX
COEJIMHEHUN ).

HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJIJIOB U MX COSIMHEHUIA.

Meramibl. [lonoxxenue MeraimioB B llepumoamyeckoil cucreMe XuMHUYECKHX dieMeHToB .M.
MenneneeBa. OCOOCHHOCTH CTPOCHHsI DJIEKTPOHHBIX 000J704Yek aTtomMoB MeTamuioB. OoOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXMUMHUYECKUN Pl HATPSHKEHUI
METaILJIOB.

XVMHYECKUE CBOMCTBA BAKHEHUIIUX METAJUIOB (HATPUiA, KaIWH, KaJdbIMil, MarHUH, alFOMUHUMA,
IIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHECHUMN.



OO6mue cnocoOs! oy4ueHus MeTauioB. [I[puMeHeHne MEeTaljIoB B OBITY M TEXHUKE.

DKCIepUMEHTAIIbHBIE METO/bl M3yUYCHHs BEIIECTB M WX TPEBPALICHUN: W3yYEeHHE KOJUICKIIUU
«Meramibl W CIUIaBbl», OOpa3lOB HEMETAIOB, PEHICHHE OJKCIEPUMEHTAIBHBIX 3ajad,
HaOJIIOJICHUE W OINHUCAHWE JIEMOHCTPAIMOHHBIX W JIADOPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
THIPOKCHUIA ATFOMHUHHMSI C PACTBOPAMH KHCIIOT U IIENI0UeH, KaueCTBEHHBIC PeaKIIMH Ha KAaTHOHBI
METaJlIoB).

PacueTHrie 3aJa4du.

PacueTs! Macchl BenecTBa Wik 00beMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCEe WU
00BeMy OJIHOTO M3 YUYacCTBYIOIIMX B PEAKIMH BELIECTB, pacueThl Macchl (00beMa, KOIMUYECTBa
BEI[ECTBA) MIPOJIYKTOB PEAKIIMU, €CJIU OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHuA 1 KHU3Hb

Ponp xumMum B OOECIICUEHUH D3KOJOTUYECCKOW, DHEPTeTUYCCKOW W THUIICBOH O€30MMacHOCTH,
pa3BUTUM MenuuuHbL. [loHATHE O Hay4yHBIX METOJax IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuHnii.

Hpe,I[CTaBJ'IeHI/IH 00 O6H.[I/IX HAayYHbIX HNPUHOUIIAX IMMPOMBIINIJICHHOI'O IOJYYCHUA Ba)KHEHIITNX
BCIICCTB.

YenoBek B MHpE BEIIECTB W MATEPUAIIOB: BAaXXHEHIIWE CTPOUTEIIBHBIE MaTEPHAIBI,
KOHCTPYKLMOHHBIE MaT€pHallbl, KPACKH, CTEKIIO, KEepaMuKa, MaTepUaibl I DJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

Xumus u 3J0pPOBBC YCJIIOBCKA: IMPpaBUJia UCIIOJb30BaAHUA JICKAPCTBCHHLIX ITPCIIapaToB, IMpaBUJIa
0€30I1aCHOI0 MCIT0JIb30BaHuUs [perapaToB OBITOBOM XHMMMH B HOBCG,Z[HCBHOﬁ JKHU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3eH NP U3YUYEHHH OO0Iel M HeopraHudeckol xumuu B 11-m
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAyUHBIX MOHATHH, TaK
U TIOHATHH, SBIISIIOIIUXCS CHCTEMHBIMH JUISI OTAENBHBIX INPEIMETOB E€CTECTBEHHO-HAy4YHOIO
LUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC IMOHATHUA: Hay‘IHBIﬁ q)aKT, TUIIOTE34a, 3aKOH, TCEOpHU:A, aHAIN3,
CHHTC3, Knaccn(bmcaum[, NEPpUOANYIHOCTD, H36J’IIOJIGHI/IG, SKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MCPCHUC, SIBJICHUC.

®dusnka: marepus, SHEPrusi, Macca, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOII,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe

COCTOSIHHEC BCIICCTBA, (1)I/ISI/II-IGCKI/IC BCJIMYHHBI U €AMHUIEBI X U3MEPCHUSA, CKOPOCTh.

buonorus: kimerka, opraHusM, 3KocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BelIEeCTB B OpraHU3Me.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO, PECYPCHI.

TexHoyorus: XUMHYSCKas MNPOMBINIJICHHOCTh, MCTAJLIIYprus, IMPOHU3BOACTBO CTPOHUTCIbHBIX
MaTcpHrajioB, CEIIbCKOXO03SMCTBEHHOE MIpOU3BOACTBO, nuuicBas IPOMBIINIJICHHOCTD,



dapmaiieBTUYECKasT ~ MPOMBIIIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IpPEnaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepHualioB, AJIIEKTPOHHAS MIPOMBIIIJICHHOCTD,
HAHOTEXHOJIOTUHU.



TemMaTu4eckoe NVIAHUPOBAHUE

10-1 kiace

HauMmeHnoBaHu
e pasaeyioB M
TeM
NpPOrpaMMbl

KoJaunyecTBO 4acos

Bcer
0

KoHTpoabHBI
e padoThl

IIpakTuyeckun
e padoThl

DJIeKTPOHHbIE
oOpa3oBaTe/ibHbIE pecypchbl

(uudposbIe)

Pasnen 1. TeopeTruueckue o

CHOBBI opra}mquKoifl XUMHUH

1.1

IIpenmer
OpPraHU4eCcKOn
xumuu. Teopus
CTPOECHUSA
OpraHMYEeCKUX
COCTMHEHHI
AM.
byrneposa

bubnmmorexa POIII

— resh.edu.ru/subject/29/10/

Uroro no pazpeny

3

Pa3nen 2. YraeBoaopoasl

[Ipenenbubie Bubnunoreka POII -
2.1 | yrneBozmopons! |2 resh.edu.ru/subject/lesson/6151/start/1499
— QJIKaHbI 93/
Henpenenbusie
TJICBOJJOPOJIBL: .
29 ZnKeHLf[ po 6 1 Tpenaxep «Ob6nako 3HaHM». Xumus. 10
’ ’ kiacc, OO0 «Dusukon J1ady»
aJKaUeHbI,
ANKHUHEI
OnexTpoHHBIH 00pa30BaTeNbHBIN pecypc
ApomaTuuecku p p peeyp
23 e ) «Jlomamaune 3amanusa. Cpeanee oOiee
’ EBONODOILL oOpazoBanue. Xumus», 10—11 kmace, AO
y AOPOA «z3natensctBo "l[IpocBemienue'»
IIpuponusie
WCTOYHUKH .
2.4 | yrresonopoos | 3 1 Tpenaxep «Ob6nako 3HaHM». Xumus. 10
Y P kiacc, 000 «Dusukon J1ab»
u ux
nepepadboTKa
Uroro no pazmeny |13

Paznen 3. Kucaopon

ocoaepKale OPraHuYeCKIue COCINHCHUA

CrupTsl.

Tpenaxep «Ob6mako 3HaHU». Xumus. 10

3.1 denon 3 knacc, OO0 «Pusukon J1ad»
Anbierunel. Tpenaxep «Ob6nako 3Hanui». Xumus. 10
KapOonossie xirace, OO0 «Duznkon Jlad»

3.2 | KHCTIOTHI. 7 1
CrnoxxHele
3¢upsI

3.3 | YrineBoabl 3 1 Tpenaxep «Ob6nako 3Hanui». Xumus. 10




knacc, OO0 «Duzukod JIad»

Hroro mo pazmeny |13

Pasnen 4. A3oTcogep:kaiye opraHudeckue coeInHeHust

4.1

AMUHEL
Amunoxkuciaor |3
BI. beakn

Tpenaxep «O06mako 3HaHUHY». Xumus. 10
knacc, OO0 «Duzukod JIad»

Wroro mo pazgenry |3

Paspnen 5. BeicokoMoJieKy IsipHbIe COeAMHEHUS

5.1

ITimacT™Maccsl.
Kayuyxku. 2
Bonokna

Tpenaxep «O6nako 3HaHui». Xumus. 10
knacc, OO0 «Duzukod JIad»

Uroro no pazgeny |2

OBIIEE
KOJMYECTBO
YACOB 110 34 2 2
[TPOITPAMME
11-i1 KJ1acce
KoaunuecTBO 9acoB DJIeKTPOHHbIE
HaumMmenoBaHnue
Ne a3/1eJI0B " TeM (ungposbie)
ﬂ/r[ p A Bcero KOHTpOJIbeIe HpaKTH‘leCKI/Ie OﬁpaSOBaTeﬂbHMe
HpOFpaMMbI pa60TBI paGOTLI pecypc],l
Paznen 1. TeopeTuueckue 0OCHOBbLI XMMHHU
Crpoenue aTOMOB.
[lepuonuueckuil 3aKoH U EuGanoreka POII —
L1 Hepnonueckas cucrema | 3 resh.edu.ru/subject/29/11/
XUMHYECKHX JJIEMEHTOB A
J.1. MenneneeBa
ONEeKTPOHHBIN
oOpa3oBatelbHBIN pecypc
«Jlomariaue 3aJIaHUA.
12 Crpoenue BeIlleCTBa. 4 Cpennee oO1ee
’ MHuoroo0pasue BenecTs oOpa3oBanne.  XUMHUSI,
10-11 KJjacc, AO
«W3paTenncTBO
"IIpocBenienue'»
Tpenaxep «Obnako
1.3 XUMHUYECKUE peaKIuu 6 1 1 iizzzm»b o 5( Hi\fg)imml)}ll
JIao»
Hroro no pazgeny 13

Pa3nen 2. Heopranuyeckast Xumus

2.1

Meraminl

6

Tpenaxep «Ob6aaxo
3HaHuWY. Xumus. 11




knacc, OO0 «Du3ukoH
JIab»

Tpenaxep «Ob61ako
3HaHUWY. Xumns. 11

2.2 Hemeraner ? knacc, OO0 «Du3ukon
JIab»
Tpenaxep «O6nako
CBs13b HEOPTAaHUYECKUX U 3HaHui»y. Xummsa., 11
2.3 2
OpTraHUICCKUX BEIIECCTB kmace, OO0 «Du3nkoH
JIab»
Hroro no pazaeny 17
Pa3nea 3. Xumus M :Ku3HL
Tpenaxep «O6nako
3HaHui»y. Xumusa., 11
3.1 KUMUT 1 KH3HD 4 kmace, OO0 «Du3nKoH
JIab»
Uroro no pazaeny 4
OBLIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer opranM4ecKo XuMuH, €
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

Teopust CTpOCHUST OPraHUUECKUX
coenunennit A. M. bytneposa, eé
OCHOBHBIE TTOJIOKECHUS

[IpencraBienue o ki1accuPpuKauu
opraHuueckux semects. HomeHkiatypa
(cucremMaTuyeckasi) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB

AJKaHBI: COCTAaB U CTPOEHUE,
TOMOJIOTUYECKHUN P

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJKEHEI: COCTaB U CTPOCHHUC, CBOMCTBa

OTUJCH " IMPOIMUJICH — HpOCTCﬁIHHC
MMpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue
STWJIEHA U U3yUYEHUE €ETO0 CBOMCTB
Ankanuensl. byranuen-1,3 u
MeTunoytanuen-1,3. [Tonyuenue
CUHTETHYECKOTO KaydyKa ¥ PE3HHBI

10

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,




TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
MPOCTEUILINN NPEICTABUTEIb AIIKUHOB

Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 6eH301 U TOIyoJl. TOKCHYHOCTh
apeHOB

13 I'enernueckas cBs3b yIiIEBOJOPOIOB,
MIPUHAIICKANTNX K Pa3JIMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE HCTOYHUKH YTIJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
ras3sl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KontponbHas padoTa mo pasaeny
«YT1neBoaopoabl»

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

13 MHOroaToMHbIe CIIUPTHI: ATHJICHTITUKOJIb U
TJIMLIEPUH

19 ®deHot: cTpoeHUE MOIIEKYJIEL, buznueckue
Y XMMUYECKHUE CBOMCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu v
areTanbaerug. AeToH

71 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbHHAasl U YKCYCHasi

2 [IpakTnueckas pa6uoTa Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK

23 MPECTaBUTEINN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbLuta KaK COJIM BBICITUX KapOOHOBBIX




25

26

KHCJIOT, MX MOIOIIee AeHCTBHE

Cnoxxable 3(UpHI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX
a¢upoB

XKupsl: ruaponus, npuMeHeHue,
OuoJIOrnYecKas poJib KHUPOB

27

VYTaeBobl: COCTaB, KiIaccuukanus.
Bakneiime npeacTaBuTeNnu: Iit0Ko3a,
bpykTo3a, caxapos3a

28

29

30

31

32

33

Kpaxman u nemitonosa Kak npupoHbie
MIOJIUMEPBI

Kontponbnas padota no pasaeny
«Kucnopoaconepxaiune opraHuuecKue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas paboTa

OO1m1ast xapaKTepUCTHKA a30TCOAEPIKALINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas npoBepouHas paboTta

AMMHBI: METUJIAMWH W aHWJINH

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpraHUYECKHUE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilentuabl.
benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX CO€IUHEHUN

34

OcHoBHBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJISAPHBIX CO@)II/IHGHI/II\/'I.
HHaCTMaCCLI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

KoauuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHUX DJIEMEHTOB 1 UX COSIMHEHUH 110
rpyIIaM U nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTHH HAYKH

CTpOGHI/Ie BellleCcTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6pa30BaHI/I$I
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[Ha}I CBA3b

BasieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.
Crenennb okucieHus. Beniectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
VIcTUHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUN. [ eHeTnueckas
CBSA3b HEOPTraHWYECKUX BEUIECTB, PA3ITMYHBIX




KJIaCCOB

Knaccugukanus XuMHuecKux peakluuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XMMHMYECKHUX PEaKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XHUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Bousiaue
pa3IuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

12

DnekTponuTHyecKkas auccoruanus. [lonstue
0 BojiopoiHOoM Tokazarese (pH) pactopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE

peakuuu. [TonsTre 00 snexTponnze
pacIIaBoB M pacCTBOPOB COJIEH

13

14

15

KontponbHas padoTa mo pazaeny
«TeopeTndeckre OCHOBBI XUMHUM»

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3y1eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJII0B

CrnnaBel MeTaIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMUYEeCKHE CBOMCTBA BAXKHEUIITIX
METaJJIOB (HATPUA, Kalmuii, KalblUi, MarHuH,
AIFOMHHMI) U UX COETUHEHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN




18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U X
COE€IUHEHUN

19

[TpakTuyeckas padora Ne 2. "Pemenune
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«Meramisn»"

20

21

22

Hewmeramisl, UX 1OJIOKESHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusnyecKue CBOMCTBAa HEMETAIIOB.
AnioTponus HEeMETauIoB (Ha IpuMepe
KHCJIOPOJIa, Cepbl, hocdopa U yriepoia)
XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX
COEAMHEHHI

23

XuMudeckue cBoMCTBa a30Ta, hocdopa u ux
COE€IUHEHUN

24

25

XHWMHYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COCOUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

26

27

28

29

O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
teme «HeMeramnb. Berauciaenus mo
YPaBHCHHUSIM XUMHUYECKHUX PEAKIINHA 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenue
AKCTICPUMEHTAIIBHBIX 33724 110 TEME
"HemeTtananl"»

Kontponbras paboTa mo temaM «MeTayuibny
u «HemeTamibny

Heoprannueckue u OpraHm4eckue KUCIOTHI.
Heopranuueckre u opraHn4ecKiue OCHOBAHHMSI

30

AMdoTepHble HeopraHu4ecKue u




31

32

33
34

OpraHuYecKue cCoeMHEeHUs. | eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUUYECKUX
BEILIECTB

Poib XxuMuH B 00€CIIEYeHUH DKOJIOTHYECKOM,
JHEPTeTHYECKOH U MUIIEBOW 0€30IaCHOCTH,
Pa3BUTHUH MEIMIIMHBI

[IpeacraBnenuss 06 0OMUX HAYIHBIX
MIPUHIIAITAX TPOMBIIUICHHOTO MOTYYCHUS
BaKHEHIINX BEIIECTB

YenoBeK B MUPE BEIISCTB M MATEPHATIOB

Xumus 1 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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