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IHHosscHauTeapbHAA 3aIIMCKA

[Iporpamma o yueGHOMY nipeaMeTy «XHUMHUs» Ha YPOBHE CPEAHEr0 00Iero

obpazoBanus «MAOY IlepeBanosckas COLL» pa3paboTana Ha OCHOBE TpeOOBaHMIA K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPEIHErO OOLIEro
oOpazoBanus, npeacrasieHHbx B @PT'OC COO, ¢ yuerom Konnenuum npenoaBanus
yueOHOTOo npeamMeTa « XUMHsS» B 00pa3oBaTeIbHbBIX opranusamnmsix Poccuiickoii @eneparu,
peayn3yoUuMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX 0JIOKEHUN
dbenepanbHO pabouel MporpaMMbl BOCIIUTAHUSI.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

o  ®depepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanmu B Poccuiickoi
denepauuny;

o mpukaza MuroOpHayku ot 17.05.2012 Ne 413 «O0 yTBepKIcHUH (PeaepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPEIHETO 00IIEero 0Opa3oBaHU;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHUH (enepaTbHON
00pa3zoBaTeIbHON MPOTrpaMMBbl CPETHETO 001IeT0 00pa30BaHUSY,

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaeruu [lopsiaka
OpTraHM3aIUK M OCYIIIECTBICHUS 00pa30BaTEIIEHOM JISATSIIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeabHbIM MIPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMaM
Ha4yaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero oopa3zoBaHusy,;

o Konnenmuu npenogaBaHus yaeOHOTO peameTa « XUuMus»;

o KoHmenmmu 3K0JI0THuecKoro 00pa3oBaHus B CHCTEME 00Iero 00pa3oBaHus;

o KOMIUIEKCHBIM IJIAHOM MEPONPUATHI O MOBBIIICHUIO KaYeCTBA MATEMaTHYECKOTO
1 €CTEeCTBEHHO-HAay4YHOTO 00pa3oBanus Ha nepuoa 10 2030 rona;

o (Il 2.4.2.4283-26 «CaHuTapHO-3UIEMHOJIOTHIECKHE TPEOOBAHMS K OpraHu3aIisam
BOCITUTAHUS U 00yUeHUSs!, OT/IbIXa U O3/I0POBJICHUS JETEH U MOJIOICKIUY,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 02.06.2026 Neo
19;

e CanlluH 1.2.3685-21 «['urneHndeckrue HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHHUIO
Oe3omacHoCTH U (WIK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPeIbl OOUTAHUSY,

YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2.

OcHOBY OJIXOIOB K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OTIPEIeNIEHUI0 001Iel cTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHS 00YJaIOIIUXCS CPEICTBAMU y4eOHOTO IpeameTa
«Xumus» ans 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHLENTYaIbHbBIE MOJIOKEHUS
OI'OC COO o B3anMO00OYCTOBICHHOCTH IIeJIel, COAepKaHUs, pe3yIbTaTOB OOyUECHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHue, MOTy9aeMoe BbIMYCKHUKaMH 0011e00pa3oBaTebHOM
OpraHH3aIiH, SIBIIAETCS HEOTHEMIIEMOH YaCThIO UX 00PAa30BaHHOCTH U CITYKHUT
3aBepUIAIOIINM 3TAllOM pealn3allii Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEeH, MPUCYIIUX LIEJTOCTHOM CHCcTeMe XUMUYIecKoro o0pa3oBanus. KitoueBsie
[IEHHOCTHU KacarTCs MO3HAHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIIEH
KYJIBTYpPBI 4ETIOBEKa, a TAK)KE IKOJIOTHUECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOIHOM cpefie. Peanu3yercs xumMmuueckoe oOpa3oBaHue 00ydaronuxcs Ha
YpOBHE CpeHero o0Iiero 00pazoBaHus CpecTBaMHU yueOHOTo peameTa " Xumus'",



COJIep’KaHUe U TIOCTPOSHUE KOTOPOTO OMPECNICHBI B IPOrPAMME [0 XUMHUU C Y4ETOM
CHGI_[I/I(bI/IKI/I HAayKM XMMHHU, €C 3HAYCHUS B [IO3HAHWU IIPUPOILI U B MaTepI/IaJ'IbHOf/'I JKU3HU
oOIIecTBa, a TAKXKE C YUETOM OOIIHX IIeJIeH ¥ MPUHIIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeAHero odiero oopazoanus B Poccuiickoit denepariuu.

[Tpu hopmupoBaHUU cofepKaHUS TPEAMETA « XUMHUSD YITEHBI CICIYIOUINE MOJIOKEHHS O
cnenn(uKe U 3HAYCHUH HAyKW XUMUH.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAeT 0COOYI0 POJIb B COBPEMEHHOM
UBWIM3ALMY, B CO3aHUU HOBOW 0a3bl MaTepHaIbHON KYIbTYpPhl, BHOCHT CBOW BKJIa/I B
(dbopMuUpoBaHHE PAMOHATBHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE LIEIIOCTHOTO
IPEeACTaBICHUS 00 OKPYKAIOIEM MUPE KaK O €UHCTBE IIPUPOJBI U YEIOBEKA, KOTOPOE
(dbopmMupyeTcsi B XMHMUH Ha OCHOBE TOHUMaHHSI BEIIECTBEHHOTO COCTaBa OKPYKAOIIETO MHPA,
0CO3HAHMS B3aMMOCBSI3U MEXIy CTPOSHHEM BEIIECTB, X CBOMCTBAMU U BO3MOYKHBIMHU
o0JacTsIMH IPUMEHEHHUS.

CoBpeMeHHast XMMUSI KaK HayKa CO3UJaTeIbHasl, KaK HayKa BRICOKUX T€XHOJIOTHI
HalpaBJieHa Ha PEIICHHE TI100aTbHBIX MPOOJIEM YCTOMUYHUBOTO PA3BUTHS Y€JIOBEUECTBA —
CBIPBEBOM, SHEPTETHUECKOM, MUIIEBOM, IKOJIOTHIECKON O€30TaCHOCTH U OXPaHbI 3JI0POBBSI.
TecHO B3aMMOIEUCTBYS C IPYrMMH €CTECTBEHHBIMH HAyKaMH, XUMUS CTajla HEOThEMIIEMOM
YaCThI0O MHUPOBOH KYJIBTYPhI, HEOOXOIUMBIM yYCIOBHEM YCIICIITHOTO TPY/Ia U KU3HHU KaXJ0TO
YjIeHa 00IIeCTBa.

B cooTBercTBHM ¢ OOIIMMU TEISIMU ¥ TIPUHIIMIIAME CPETHET0 00IIero oOpa3oBaHus
conepxkanue npeamera «Xumust» (10—11-e kmaccel, 6a30BbIi yPOBEHb U3YyUCHHS)
OPHUEHTHUPOBAHO MPEUMYIIICCTBEHHO Ha OOIICKYIbTYPHYIO ITOTOTOBKY O0YJatOIINXCS,
HEOOXOIUMYIO MM JIJISl BBIPAOOTKH MHUPOBO33PEHYCCKIX OPUEHTHPOB, YCIICITHOTO
BKJIFOUCHUS B KHU3HBb COIIMYMA, MTPOJIOJKEHHUS 00pa30BaHUs B Pa3IMUHbIX 001aCTAX, HE
CBSI3aHHBIX HETTOCPEJCTBCHHO C XUMUEH.

CocTaBisrommuMu rpeaMera «XUMusy» SBISIIOTCS 6a30BbIe Kypehl — «Opranudeckast XMMuUs»
u «O01mast 1 HeopraHMu4eckas XMMUs, OCHOBHBIM KOMIIOHEHTOM COJAEP KaHUs KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKW: CHCTEMa 3HAHUI 110 HEOpraHW4YeCKou Xumuu (¢
BKJIIOYEHHEM 3HAHHI U3 00IIel XUMHUH) U OPraHHYECKOM XuMuu. POpMHUpOBAHKE JaHHOM
CUCTEMBbI 3HaHUU NPU U3YUEHUU IIpeaMeTa 00eCeYuBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOLINX MOHSITHUI, 3aKOHOB U TEOPUI XUMHH.

CprKTypa COJACPpKaHUA KypCOB — ((OpFaHI/I‘ICCKaH XHUMMUA» U «O61ua51 U HCOPraHU4YCCKasg
XHUMMUA» C(l)OpMI/IpOBaHa B IIpOrpaMme 1o XuMHuHu Ha OCHOBC CUCTECMHOT'O IIOJAX0/Jda K
HU3YUCHUIO yqe6Horo Marcpuraia u 06ycn0BneHa HCTOPHUYCCKU 000CHOBAHHBIM pPa3sBUTHEM
3HaHUH Ha ONPCACIICHHBIX TCOPCTUUCCKUX YPOBHAX. Tak, B Kypce OpFaHquCKOﬁ XUMHHU
BCIICCTBA paCCMATPUBAIOTCA HAa YPOBHC KJIaCCUYECKOM TCOPpHUU CTPOCHUA OPraHUYCCKUX
COEOUHEHMH, a TAKXKE Ha YPOBHE CTCPCOXUMHUYCCKUX U IJICKTPOHHBIX HpeI[CTaBJ'IeHI/Iﬁ 0
CTPOCHHHU BCLICCTB. CBe,Z[eHI/ISI 00 N3y4YaCMBIX B KYpPCC BCIICCTBAX NAOTCA B PA3BUTHU — OT
YrJII€eBOAOPOAOB 0 CIOKHBIX OMOJIOTHMYECKU aKTUBHBIX coeauHeHui. B Kypce OpFaHI/IquKOI\/’I
XUMHUH MOJTYHAIOT Pa3BUTUC C(l)OpMI/IpOBaHHLIe Ha YPOBHC OCHOBHOT'O 061].161"0 06pa30BaHI/I§I
NEpBOHAYAJIbHBIC IPCACTABIICHUSA O XHUMHUYECKOM CBS3H, KJ'IaCCI/I(I)I/IKaI_II/IOHHLIX IMpU3HAKax
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTpOCHUH, O XUMHYECKOM pCaKkuunu.



B nmpenmere «Xumus» 6a30BOTO YpOBHS pacCMaTPUBACTCS M3YyYEHHBIH HA YPOBHE OCHOBHOTO
o011ero 00pa3oBaHMs TEOPETUICCKUI MaTepual U PaKTOJIOTUYECKUE CBEACHUS O BEIIECTBAX
U XUMHUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «O0111as 1 HeopraHuueckas XUMUs
00yJaromuMcs PeI0CTaBISAETCS BO3MOKHOCTh OCO3HATH 3HAUEHUE MEPHOANYECKOTO 3aKOHA
C 00IIETEOPETUIECKUX U METOAOJIOTUIECKUX MTO3UIHNH, TITy0)Ke IOHATh HCTOPUIECKOE
M3MEHEHHE (DYHKITUI 3TOTO 3aKOHA — OT 0000IIaronIeit 10 0OBICHIIONICH U
IIPOTHO3UPYIOIEH.

Enunas cucrema 3HaHU O BaKHEMIIMX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, A TAKKE O XUMUYECKHX PEAKIMSIX, UX CYLHIHOCTH U 3aKOHOMEPHOCTSIX
npoTeKaHust JonoiHseTcs B Kypcax 10-x u 11-X ki1accoB aNeMEeHTaMu COIeprKaHus,
HMMEIOLUMU KYJIbTYPOJIOTMUECKUN U IPUKIIATHON XapakTep. DTH 3HaHMsI CIIOCOOCTBYIOT
MMOHMMAaHHIO B3aUMOCBSI3U XUMHH C JPYTUMHU HayKaMH, pacKpbIBalOT €€ Pojib B
M03HABATEIbHON U MPAKTUYECKOM JIEATEIHHOCTH YeI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO
YBa)KEHMsI K IIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U IPAKTHUUECKUX MPUITIOKEHUIN XUMUH,
[TOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX
npoOseMax, CBSI3aHHBIX C XUMHUEH, KpUTUYECKU OCMBICIIMBATh HH(OPMALIMIO U IPUMEHATD €
JUIS TIOTIOJTHEHUS 3HAHUH, PEeIlIeHNs HHTEIUIEKTYalbHbIX U 3KCIIEPUMEHTAIbHBIX
HCCIIeIOBATENIbCKUX 3a/iau. B 1ienoM conepkanue yueOHOro npeamera « XuMus» TaHHOTO
YPOBHS U3Y4€HHUS OPUEHTHPOBAHO Ha (OpMHUpOBaHHE Y O0yUJaIOUINXCS MUPOBO33PEHUECKON
OCHOBBI JIJIsl TOHUMaHUS QUIOCOPCKUX UIEH, TaKUX KaK: MaTepPUAIbHOE €IMHCTBO
HEOPraHNUYECKOT0 U OPTraHNYeCKOro MHUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHMEM, MIO3HABAEMOCTh IPUPOHBIX SBJICHUN ITyTEM 3KCIIEPUMEHTA U PEILICHUS
MIPOTUBOPEUYUIN MEXTy HOBBIMH (DAKTAMH U TEOPETUUECKUMHU MPEANOCHITKaMU, OCO3HAHUE
POJIM XUMHUHU B PEIICHUHU IKOJOTHIECKUX MPOOIIEM, a TaKkKe MpooieM cOepekeHHS
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mane pernieHus 3a/1a4 BOCIIUTAHUS, PA3BUTHS U COIIMATN3AINN O0YyJAIONTUXCS TPUHATHIC
MIPOrPaMMO¥ 10 XHMHH ITOJIXOJIbI K ONPEICICHHUIO COJCPKAHUS M IIOCTPOCHUS TpeMeTa
MpeycMaTpuBaT (GopMHpOBaHUE Y O0YUAIOIIMXCS YHHBEPCATbHBIX YIeOHBIX JICHCTBHH,
MMEIOIUX 0a30BOC 3HAYCHHUE TS PA3IMYHBIX BUIOB JCATCILHOCTH: PEIICHUS ITPOOIIEM,
MOMCKa, aHalin3a U 00paboTKU HH(POPMAILIK, HEOOXOIUMBIX JIJIsl TPUOOPETEHUS OTIBITA
MPAKTUIECKOW 1 UCCIIC0BATEIBCKOM ICATEIIPHOCTH, 3aHMMAFOIICH BaKHOE MECTO B
MMO3HAHUM XUMHHU.

B IMPAaKTUKE MMPCIIOAaBaHU XUMHU KAK HA YPOBHEC OCHOBHOI'O 061].[61"0 06pa30BaHI/I$I, TakK 1 Ha
YPOBHE CPpEAHETO 0611[61"0 06pa3013aHH$1, IIpH OIpCACICHUN CO,I[Gp)K&TGJ'IBHOﬁ
XapPaKTCPUCTUKHU ueneﬁ N3Y4YCHH MPECAMCETA HAIIPABJIICHUEM HepBOCTGHeHHOﬁ 3HAa4YUMOCTHU
TPpaAUIHUOHHO ITPHU3HACTCS (I)OpMI/IpOBaHI/Ie OCHOB XMMHYECKOM HAYyKH KaK obmactu
COBPEMCHHOI'O €CTCCTBO3HAHUA, HpaKTH‘IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA U KaK OJHOI'O U3
KOMIIOHCHTOB MHpOBOfI KYJIbTYPHI. C METOAUYECKON TOUKU 3pCHUA TaKoO# MoAXod K
OMPpCACIICHUIO neiaen N3Y4YCHHUA NPECAMETA ABJIACTCA BIIOJIHE OIIPABAAHHBIM.

I'maBHBIMHU LI€TAMU N3Y4YCHUA MMPEAMCTA «XHUMUD YPOBHE CPEAHETO 06IJ_ICFO 06pa30BaHI/I§I Ha
0a30BOM YPOBHC SIBJIAIOTCSI:

. (bOpMI/IpOBaHI/IC CHCTE€MBbI XUMHYECKHUX 3HAaHUN KaK BaKHEUIIe COCTaBIIAIOIIEH
CCTCCTBCHHO-H&y‘-IHOfI KapTUHBI MHUP4a, B OCHOBC KOTOpOfI JIC)KAT KIIFOUYCBEBIC
IIOHATHUA, (I)YHZ[aMeHTaHBHBIe 3aKOHBI U TCOPHUU XUMHUH, OCBOCHUC A3bIKAa HAYKH,



YCBOEHHE U IOHUMaHUE CYIIHOCTU AOCTYIHBIX 00001EHNIT MUPOBO33PEHUYECKOTIO
XapakTepa, 03HAKOMJICHUE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (GopMHUPOBAHKE U PA3BUTHE MMPEACTABICHUI O HAYYHBIX METOJaX MTO3HAHUS
BEILIECTB M XUMUUYECKHUX PEAKIU, HEOOXOIUMBIX ISl TPUOOPETCHHST YMEHUMA
OPHUEHTUPOBATHCS B MUPE BEIIECTB M XUMUUECKHUX SBJICHHUH, HIMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKOM U MOBCEIHEBHOM )KU3HH;

e DPa3BHUTHE YMEHHUU U CIIOCOOOB JIEATEILHOCTH, CB3aHHBIX C HAOIIOICHUEM U
00BSCHEHUEM XUMUYIECKOTO IKCIIEPUMEHTA, COOJIOICHUEM MTPaBUII 0€30TIaCHOTO
oOpalleHus ¢ BEIIeCTBAMH.

CopepxarenpHasi XapaKTEpUCTUKA LIeJeH U 3a/1a4 U3y4eHHsI PEMETa B IPOTrpaMMe I10
XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPHTETAMH B CUCTEME
cpennero ooOmero oopazoanusi. CeroHs B MpenogaBaHUN XUMUU B 0OJIbIIIEH CTETICHU
OTJIaeTCs MPEANOYTEHHE TPAKTUUECKOH KOMIIOHEHTE COJIepKaHus oOyueHus,
OpPUEHTHUPOBAHHOW Ha MOJrOTOBKY BBIITYCKHHKA 0011€00pa30BaTeIbHON OpraHu3aluy,
BIIAJICIONIEr0 HE HAOOPOM 3HAHUH, a QYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CITIOCO0aMHU U
YMEHHUSMHU aKTHBHOTO TIOJTydeHHs 3HAHUI U PUMEHEHUS X B PEaTbHOU KU3HU IS
pelIeHusl MPaKTHYECKUX 3a1a4.

B cBsi3u ¢ 3TUM npu U3ydeHHH NipeaMeTa « XuMUsH JOMUHUPYIOIee 3HAUCHHE MPUOOPETAIOT
TaKWe 1NN U 3a]1a4M, Kak:

e ayanTarys oOyJaronuXxcs K YCIOBHIM JTUHAMUYHO Pa3BUBAIOIICTOCS MHPA,
(hOopMHPOBAHKME HHTEIUICKTYAJILHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHHUYECTBY, CAMOCTOSTSILHOMY IPHHSTHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMHU U HX
MIPUMCHCHHEM;

e (opmHpoBaHHUE Y 0OYUAIOIIMXCS KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETECHIIHIA),
MMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJIS PA3JIMYHBIX BHJIOB JCATEILHOCTH:
pernieHus mpooeM, OUCKa, aHaIu3a U 00paboTKH HHPOPMAIIHH, HEOOXOJUMBIX
JUTS IPUOOPETEHUS OTIBITA JACITECILHOCTH, KOTOPas 3aHMMAeT BAKHOE MECTO B
[MO3HAHUM XMMHH, a TAKKe IS OLIEHKH C MO3UIIMI DKOJIOTHYECKOi O€30I1aCHOCTH
XapakTepa BIIMSHHS BEIIECTB U XUMHUYCCKUX MTPOLIECCOB HA OPraHU3M YeJIOBEKa U
MPUPOIHYIO CPELY;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYCCKUX
CIOCOOHOCTEH 00YUAIOIIUXCS: CTOCOOHOCTH CaMOCTOSITEIILHO MTPHOOPETATh HOBBIC
3HAHMS [0 XUMHUHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMH, UCIIOIb30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH JUTS IOUCKA U aHAIHM3a Y4eOHOU U
HAYYHO-TIOMYJISIPHOM MH(POPMAIIMHA XUMUYECKOTO COJICPIKaHUS,

e (opmupoBaHue U pa3BUTHE y 00YUAIOIIUXCS ACCOIUATHBHOTO U JIOTHYECKOTO
MBIIILJICHHS, HA0MIOIaTENbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HEO0OXO0IMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUU U MIPOBEIECHUU XUMUYECKOTO
IKCIIEPUMEHTA;

e BOCMHTaHHE y 00ydJaIOIIUXCs YOSKIEHHOCTH B TYMAaHUCTHYECKOW HAIIPAaBIEHHOCTH
XMMHH, €€ BaXKHOU POJIH B PEIICHUH TTI00aTbHBIX MPOOIeM palliOHATEHOTO
MIPUPOIOTIONIE30BAHUS, TIOTIOJTHEHUSI YHEPTETHUYECKUX PECYPCOB M COXPAHEHHUSI
MIPUPOTHOTO PAaBHOBECHS, OCO3HAHHUSI HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K
MIPUPOJIC U CBOEMY 37I0POBBIO, a TAKXKE MPUOOPETEHUS OTBITA HCIIOIb30BAHUS
MOJTy4YEHHBIX 3HAHUHN I IPUHSTHUS TPAMOTHBIX PEIICHUN B CUTYAIUsX,
CBSI3aHHBIX C XMMHYECKUMH SIBIIEHUSIMU.



B yuebnoM mnane cpeaHero odmiero o0Opa3oBaHus yueOHbIH npeaMeT « XUMHUSD», U3ydaeMbli
Ha 0a30BOM ypOBHE, SIBJISIETCS 00S3aTEIbHBIM YUCOHBIM MPEAMETOM.

OO0l1iee YMCII0 4acoB, OTBEICHHBIX JUIS M3Y4CHHS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obiero odpazoBanus cocraniser 68 yacos: B 10-m kiacce — 34 yaca (1 yac B Henenio), B 11-
M Kiacce — 34 ygaca (1 yac B Henelno).

Pabouast mporpaMmMa opueHTHpPOBaHA HA [EJICBBIC IPHOPHUTETHI, CHOPMyYIIMpOBaHHBIC B
denepanbpHOl pabodeii mporpaMMe BOCIIUTAHUS U B pabodelt mporpamme Bociutanus [ BOY
«Cpennsist mkona No 1».

I[J'ISI peanmamm HpOFpaMMI)I I/ICHOJ'IBSYIOTCSI y‘I€6HI/IKI/I, I[OHyHIGHHI)Ie K UCITOJIB30BAHUIO
MIpH peanu3alii UMEIOINX rOCYAapCTBEHHYIO aKKpEAUTALIMI0 00pa30BaTeIbHbBIX IPOTPaMM
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHusi OpraHu3alusIMHy,
OCYIIECTBIISIONTUMHU 00pa30BaTEIBHYIO JISATSIIBHOCTh, IPUKa30M MUHITPOCBEIICHUS OT
22.06.2026 Ne 436:

e Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AO
«U3narensctBo "llpocBemienue’'»;

e Xwumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AO
«U3narensctBo "llpocBemienue’'»;

o <, >

DJIEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JOMYIIEHHBIC K UCITOIH30BAHHIO TIPU PEATU3aIINN
MMEIOIIUX FOCYIaPCTBCHHYIO aKKPEIUTAITUIO0 00pa30BaTeIIbHBIX MTPOrPaMM HAYaJILHOTO
00111eT0, OCHOBHOTO OO0IIEro, CPeAHEro 00IIero oopa3oBaHus MPUKA30M MHUHIIPOCBEIEHUS
ot 23.07.2025 Ne 551

Xumus 10 kimace. DI'AOY BO «l'ocynapcTBEHHBINH YHUBEPCUTET MPOCBEIICHUS,
Xumus 10 kinace (6a30Bsbiii ypoBenb). OO0 «MoOHIEHOE DICKTPOHHOE
OO6pazoBaHuey;,

Xumusi. BuptyanbHbie 1abopaTopHbie U npakTuieckue padboTel. PI'BHY
«MHCTHTYT coaeprkaHus u MeTo10B oOyuenust umenu B.C. JlemneBay;

o <..>

IlnanupyemMble pe3yJabTaThbl 0CBOECHHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE Pe3yJIbTAThI

®I'OC COO ycranaBiaMBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00yJarOIUMUCS
HporpamMM CpeaHero oomero oopa3oBanust (JINYHOCTHBIM, METAIIPEIMETHBIM U
npeaAMeTHbIM). HaydHo-MeToan4eckoi OCHOBOM 1Sl pa3paOOTKH IIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHHMS ITPOTpaMM CpeTHEro 001Iero 00pa3oBaHus SBISETCS CUCTEMHO-/1ESTeIbHOCTHBIN
MOAXOI.



B cootBETCTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IIOJIX0JIOM B CTPYKTYPE JTUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS IpeaMeTa « XUMUSA» Ha YPOBHE CpPEIHEr0 00I11ero 00pa3oBaHus
BBIJICJICHBI CIIEIYIOLIUE COCTABIAIOLINE!

e 0CO3HaHHE OOYYAIOIIMMUCS POCCUICKON IPAXKIAHCKON UACHTUYHOCTH —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEEIIEHUIO;

e HaJWYHe MOTUBALUU K O0yYEHHUIO;

e IIEJICHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKA€HUN JJMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOPUUYECKUX TPaJAULIUi Oa30BOM HayKU XUMUU,;

e TOTOBHOCTB U CIIOCOOHOCTH 00YUarOLUXCs PYKOBOJICTBOBATHCS B CBOEH
NEeSITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMU, MPUCYLTUMU LEJIOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHus,;

e HaJM4Ke MPABOCO3HAHUS IKOJIOTMUECKOHN KyIbTYphl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JImuHOCTHEIE PE3YIbTATBI OCBOCHUA MTPECIMETA «X MU JOCTHUTalOTCA B €IMHCTBEC y‘IC6HOI>i
H BOCIIUTATEILHOM ACATCIIBHOCTHU B COOTBETCTBHUU C TYMAHUCTUICCKHUMU,
COOUOKYJIBbTYPHBIMH, TYXOBHO-HPABCTBECHHBIMU LICHHOCTAMU U NACATIaMHU pOCCI/IfICKOFO
rpaXXaaHCKOI'o O6HIGCTBa, INPUHATBEIMU B 06H_[eCTBe HOpMaMH U IIpaBUJIaMU MMOBCACHMUA,
CHOCO6CTBYIOHH/IMI/I mponeccaM CaMOIIO3HAHUSA, CaMOPa3BUTHUA U HPAaBCTBECHHOT'O
CTaHOBJICHHUA JIMYHOCTHU O6yanOI]_[I/IXCSI.

JIM4HOCTHBIE PE3YNbTAThl OCBOEHUS MpeaMeTa « XUMUS) OTpaxaroT ChOPMUPOBAHHOCTD
OTIbITa TIO3HABATEIFHON U MPAKTHUUYECKOH JEATEIbHOCTH 00YYarOIIMUXCs M0 pealln3alu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpasKIaHCKOro BOCIIMTAHUS

e 0CO3HaHUs 0OYYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 0013aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPaBOMOPAIKY;

e TIPEJCTABIICHUS O COLMAIBHBIX HOPMAaX U MPaBUJIaX MEKJIUYHOCTHBIX OTHOILIICHUH B
KOJUIEKTHBE;

e TOTOBHOCTH K COBMECTHOI TBOPUECKOM JESITEILHOCTH MPHU CO3JaHUH YIeOHBIX
MIPOEKTOB, PELICHUH YUeOHBIX U MO3HABATEIbHBIX 3aJ1a4, BBITIOJHEHUH
XUMHUYECKUX IKCTIEPUMEHTOB,

e CMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apryMEHTBI
JPYTUX MpU aHAIHU3E PA3TUYHBIX BUJIOB YUeOHOH JeATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS .

e I[EHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOU
XUMUH,

e YBaXXEHUS K MPOLIECCY TBOPUECTBA B 00IACTH TEOPHH U MPAKTUIECKOTO
MIPUMEHEHHS] XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIKEHUSI HAYKU €CTh pPe3yJbTaT
JUTUTETHHBIX HAOMIOIEHUH, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB,
MOCTOSTHHOTO TPY/AA YY€HBIX U IPAKTUKOB;

e UHTEpeca U NO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIOLUIEM aHATN3E
nH(OPMALIUU O TIEPETOBIX JOCTHKEHHSIX COBPEMEHHOM OTEUeCTBEHHOW XUMUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS :



e HPABCTBCHHOI'O CO3HAHM:A, STUUICCKOTO NOBCIACHUA,

e CIIOCOOHOCTH OLICHUBATL CUTYyalluH, CBA3aHHBIC C XUMHUYCCKUMU SBJICHUAMU, U
INPpUHUMATh OCO3HAHHBIC PCUHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI Y1 ICHHOCTH,

e TOTOBHOCTH OLICHMBATH CBOC MOBCACHUC N NOCTYIIKHN CBOHX TOBapPIIIIGfI C HOSI/IIII/Iﬁ
HPAaBCTBCHHBIX U IIPABOBLIX HOPM U OCO3HAHUC HOCJ’IGI{CTBI/If/'I 9THUX IOCTYIIKOB,

4) opMupoBaHNS KYJIbTYPbI 310POBbSI:

e TIOHUMAaHUS IEHHOCTEU 3I0POBOT0 M 0€3011aCHOTO 00pa3a KU3HU, HEOOX0IMMOCTH
OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICHXHYECKOMY
3/10pOBbIO;

e coOmozieHus paBuil 6€30MacHOro 0OpallleHus ¢ BeleCTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JNEATEIBHOCTH;

e TIOHMMAaHUS [ICHHOCTHU MPaBWJI UHANBUIYAIFHOTO U KOJUIEKTUBHOTO O€3011acHOTO
MOBEJICHHSI B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO U KHI3HH JIO/ICH;

e OCO3HAHUS TMOCIEICTBUNA M HEPHUSITUS BPEIHBIX PUBBIYEK (YIOTpEOICHNUS
QITKOTOJI5, HAPKOTUKOB, KYPEHUSI);

5) Tpy/10BOro BOCIIUTAHUSI .

¢ KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HUCCIIEN0BATENLCKOM IEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPYECKON M IPYTUX BUAAX JCATCIbHOCTH;

e YCTAaHOBKHU Ha aKTMBHOE y4acCTHE B PCIICHUU MPAKTUYCCKHUX 3a/1au COIHATbHOM
HampaBjIeHHOCTH (B paMKaX CBOETr0 Kjacca, IIKOJIbI);

e HHTEpeca K MPaKTUYECKOMY U3YYCHHUIO MPOdeccrii pa3IuyHOrO Poja, B TOM YHCIIE
Ha OCHOBE NMPUMCHEHHS MTPEAMETHBIX 3HAHUI 10 XUMUH;

e YBAXCHUS K TPYAY, JIOSIM TPYJa U Pe3yJbTaTaM TPYIOBOH IESITEIbHOCTH;

e TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIUBHUIYAILHOM TPACKTOPUHU 00pa30BaHuUs,
Oymyriei mpodeccuu U peaar3aiiui COOCTBEHHBIX JKU3HEHHBIX [IAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB M IIOTPEOHOCTEH
oO1ecTBa;

6) 3K0JIOrHYecKOro BOCHUTAHUS:

e DKOJIOTUYECKH I[€JIeCO00Pa3HOr0 OTHOIICHUS K MMPUPOJIE, KAK HCTOUHUKY
CYIIIECTBOBaHUS KU3HH Ha 3eMIe;

e TIOHUMAaHHUS II100aTBLHOTO XapaKTepa AKOJOTHYECKUX TIPOOIeM, BIUSHUS
SKOHOMHYECKHX MPOIIECCOB HAa COCTOSTHUE MTPUPOJHOMN M COIUATBLHOM CPEJIbI,

e OCO3HAHUS HEOOXOAMMOCTH MCIOJIb30BAHMS JOCTKEHUH XUMUU JUIS PEIICHUS
BOIIPOCOB PALMOHAIBHOTO MPUPOAOIIOIb30BAHNUS;

e AKTUBHOTO HENPUATHUS JEHCTBUMN, TPUHOCSIIUX BPEA OKPYKAIOIIEH NpUPOTHOU
cpelne, yMEHUsS IPOrHO3UPOBATh HEOIAroNPHUsATHBIC YKOJIOTHUECKUE TTOCTIEACTBUS
MpeaNpPUHIMAEMbIX IEHCTBUHN U MPEAOTBPAILATh X,

e HAJIM4YMS PA3BUTOTO FKOJIOTMYECKOTO MBIILICHUS, SKOJIOTUYECKON KYJIbTYpPhI, ONbITA
JEeATETBHOCTH SKOJIOTMUECKON HAPaBIEHHOCTH, YMEHUS! PYKOBOJICTBOBATHCS UMHU
B MM03HABATEIHHON, KOMMYHUKATUBHOMN U COLMAIIBHOM MPAKTHUKE, CTIOCOOHOCTH U
YMEHHsSI aKTHBHO MPOTUBOCTOSTH UJEOJIOTHH XeMooOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS



e COPMUPOBAHHOCTH MHPOBO33PECHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIECTBEHHOW MPAKTUKH;

e TIOHMMaHUs CHEIU(PUKNA XUMHUU KaK HAyKH, OCO3HAHUS €€ PO B (DOPMHUPOBAHHUH
PaIMOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH TIEJIOCTHOTO MPEICTaBICHHS 00
OKPYKAOIIIEM MUPE KaK O €IUHCTBE MPUPOJIBI U YeTIOBEKA, B IIO3HAHUU
MIPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHUN TIPOOIIeM COXpaHEHUs MTPUPOTHOTO
paBHOBECHS,

e YOCXKIEHHOCTH B 0CO00I 3HAUMMOCTH XHUMHH ISl COBPEMEHHOM ITUBUIIH3AINH: B €€
T'YMaHUCTUYECKOW HATIPABIICHHOCTH Y BaXXHOW POJIM B CO3JJaHUH HOBOM 0a3bl
MaTePHATBLHOU KYJIBTYPHI, PEIICHUH II100aIbHBIX TPOOJIEM YCTOHYHBOTO Pa3BUTHS
YEJI0BEUYECTBA — ChIPbEBOM, JHEPTETUUECKOM, MUIIIEBON 1 SKOJIOTUYECKOU
0€30MMacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CIICUCHUH YCIOBUH YCIIEITHOTO TPY/AA U
IKOJIOTHYECKHA KOM(DOPTHOM JKMU3HH KKJIOTO YeHa OOIIECTBa,

e CCTECTBEHHO-HAYYHOU I'PaMOTHOCTH: IIOHUMAHUS CYIIIHOCTH METOJIOB ITO3HAHUS,
HCIOJIb3YEMBIX B €CTCCTBCHHBIX HayKaX, CHIOCOOHOCTH MCIIOIB30BATh MOJTyIaeMbIe
3HAHMS JUTSI aHATIN3a U OOBSICHEHHUS SIBIICHUH OKPY’KAIOIIEr0 MUpPA U
MIPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHHSI JIelaTh 000CHOBAHHBIE 3aKITIOUCHHS Ha
OCHOBE HAyJYHBIX (PAKTOB ¥ MMEIOIINXCS JJAHHBIX C IEJBI0 MOJTydeHUS
JOCTOBEPHBIX BBIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSTEIHHO UCTIOIB30BATh XUMUYCCKUE 3HAHUS IS PEIICHUS
po0JIeM B peaTbHBIX KU3HEHHBIX CHTYAIIHSX;

e HHTEpeca K MO3HAHHUIO U UCCIIEIOBATEILCKON ACATEIbHOCTH,

e TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJYY€HHIO HOBBIX 3HAHHM 110 XUMUU B COOTBETCTBHUH C
KU3HEHHBIMU MTOTPEOHOCTSAMU;

e HWHTEpeca K 0COOCHHOCTSM TpyJa B pa3audHbIX chepax nmpodheccnoHaIbHON
NeSITeIbHOCTH.

MeTaHpeIlMeTHLIe peE3YJIbTaTbl

MeTanpeaMeTHBIE Pe3y/IbTaThl OCBOSHHUS YUEOHOTO IpeaMeTa « XMMUsD Ha YPOBHE CPEIAHETO
o01ero 00pa3oBaHUs BKIIOYAIOT:

e 3HaYMMBbIE A5 (GOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS
MEKIMCHUILTHHAPHBIE (MEXIIPEAMETHBIE) 0OIIICHAYYHBIC TIOHATHS, OTPAKAIOIINE
L[EJIOCTHOCTh HAyYHOU KapTUHBI MUpa U ClieU(UKY METOJ0B MMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, SHEPTHsI, SBJICHHE,
MIPOLIECC, CHCTEeMa, Hay4HbIN (aKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHS, UCCIICAOBAHIE, HAOIIOAECHUE, U3MEPEHNE, DKCIIEPUMEHT U JIP.);

e yHHUBEpCaJbHbIC yueOHbIC IeHCcTBUS (TO3HABATEIbHbBIC, KOMMYHUKATHBHBIE,
perysaTUBHbIE), oOecneurBaromiye GopMupoBanue GpyHKIHOHATBHON
TPaMOTHOCTH M COITUAIIBHON KOMIETEHIIUN O00y4YaIouXCs;

e CMOCOOHOCTH OOYYAIOIIMXCS UCTOIB30BATh OCBOCHHBIE MEXAUCIUTIIIHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE YUeOHBIE ICHCTBUS B
M03HABATENbHON U COLMATBHOM MPAKTHKE.

MCTaHpe,Z[MeTHLIC PE3YIbTAThI OTPAXKAKOT OBJIAJICHUC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I
MO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PECTYIIATHBHBIMU JIEHCTBUSIMU.



OBJIa)IeHI/Ie YuuB€EpcCaJlbHbIMU y'{eﬁnban NO3HABATEJIbHBLIMH JAeHCTBUSIMH

1) 6azoBbIe JJOTHYECKHE AeiiCTBUS:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMarpuBarh;

OIIPENENATh LEIH ACATEIBHOCTH, 3a1aBast IapaMeTPbl U KPUTEPUHU UX JTOCTHKEHUS,
COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMU LCIAMU,

HCII0JI30BATh IMPU OCBOCHUU 3HAHUH IMPUEMBI JIOTUYCCKOT'O MBINIJICHHA — BBIACIIATH
XapaKTCPHBIC ITPU3HAKH TIOHATHI U yYCTaHaBJIMBATh UX B3aNMMOCBA3b, UCIIOJIB30BATh
COOTBCTCTBYIOIIHEC MMOHATHA IJIA 00bBsICHEHUS OTACIBbHBIX q)aKTOB u HBH@HHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN JIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX
peaKkuuii;

YCTaHaBJIMBATh NPUUIUMHHO-CICACTBCHHBIC CBA3H MCKY N3Yy4aCMbIMU SIBJICHUSIMU,
CTPOUTH JTOTMYECKUE PACCYKICHUSI (I/IHI[YKTI/IBHBIG, JEAYKTUBHBIE, 110 aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMEPHOCTU U TPOTUBOPCUUA B pACCMATPUBACMBIX SIBJICHUAX,
(hopMyIUpPOBaATh BBIBOBI U 3AKITIOYCHHUS,

MNPHUMCHSATH B ITPOIECCE MO3HAHUSA UCIIOJIb3YEMBIC B XUMUHU CUMBOJIMYCCKUE
(3HaKOBBIC) MOJICITH, MPEOOPA30BBIBATH MOICIBHBIC MPEICTABICHHUS — XUMUYIECKUI
3HaK (CHMBOJI) 3JIeMEHTa, XUMHUYECKash popMyIia, ypaBHEHHE XUMHUYCCKOH peakiiuu
— [IpH pEIICHUN y‘IG6HBIX MMO3HABATCJIBHBIX U MPAKTHUYCCKUX 3ajJia4, IPUMCHATH
Ha3BAaHHBIC MOACIIBHBIC IPEACTABJICHUSA JIS BBIABJIICHUA XapaKTCPHBIX ITPU3HAKOB
M3Y4aE€MBbIX BEIECTB U XUMUYECKUX PEAKIIUH;

2) 6a30BbIe HCCIeI0BATEIbCKHE TeCTBHUSA:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O NMO3HAHUS BEIIECTB U XMMHUECKUX PeaKlui;
(dbopMynupoBaTh LIETHU U 33/1a4H HUCCIEA0BaHNUs, UCTIOIb30BaTh OCTABICHHbIE U
CaMOCTOSITENIBHO COPMYITHPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI 11 (POPMHUPOBAHMSI TUTIOTE3bI IO IPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMbBIX CYXICHUM;

BJIQJIETh HaBBIKAMU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U IPOBECHUS YICHUYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAa0II0IaTh 32 X0JI0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyIupoBaTh 0000IICHUS U
BBIBOJIbI OTHOCHTENFHO JJOCTOBEPHOCTH PE3yJIbTAaTOB UCCIIEIOBAHUS, COCTABIIATH
000CHOBaHHBII OTYET O MPOJICIAHHON paboTe;

MPHOOPETATh OTBIT YUEHUYECKOM MCCIeA0BATEIbCKOM U MPOCKTHOM eATEIbHOCTH,
MIPOSIBJIATH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY MIOUCKY METOJIOB
pElIeHUs MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB TIO3HAHUS;

3) pabora c undopmanueii:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIK (HaydHO-TIOMYISIpHAsI
JUTEepaTypa XUMHUECKOTO COAEp KaHus, CIIPaBOYHbIE TOCOOUs, peCypChI
UHTEpPHETA), aHAJTM3UPOBATh HH(POPMAIMIO PA3INYHBIX BHIOB U (HOPM
IIPEICTaBICHMS], KpUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTD U
HENIPOTUBOPEUYUBOCTD;

(bopMynHpOBaTh 3aIPOCH U MPUMEHATH Pa3INYHbIE METO/IbI IPH MTOUCKE U 0TOOPE
uH(pOopMaIuK, HEOOXOJMMOH JUTSI BHITIOJIHEHUS YUeOHBIX 33a]a4 ONPEIeIeHHOTO
THUIA;



e MPHOOPETAThH OMBIT UCHOJIH30BAHUS UH(POPMATMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3TUYHBIX TIOUCKOBBIX CUCTEM,;

e CaMOCTOSITETILHO BHIOMpATh ONTUMAIBbHYIO (POpPMY MpeacTaBieHUus] HHPOPMAITUH
(cxembl, rpaduky, qUarpaMMbl, TAOIUIIBI, PUCYHKH H JP.);

e HCIIOJIb30BATh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA IPU PAdOTE C XMMUYECKOH
uHpOpMAaIHMEH: IPUMEHSITh MeXKIpeIMeTHbIC ((U3NUeCKre U MaTeMaTHYECKHE)
3HAaKH U CUMBOJIBI, (hOpMyIIbl, a00peBUATYphl, HOMEHKJIATYPY;

e HCIIOJIB30BaTh U IPE0OPA30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA
HaTJISTHOCTH.

OeBjaaaenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMUA JeHCTBUSAIMM .

e 3aJIaBaTh BOIMPOCHI 0 CYIIECTBY 00CYKAaeMO# TeMbI B X0/1€ AUajora u/uimm
JTUCKYCCHUH, BBICKA3bIBATh UJEH, (POPMYITHPOBATH CBOH MPEJIOKECHUS
OTHOCHUTEJILHO BBIMOJHEHUS MPEUIOKEHHOM 3a/1a4u;

e BBICTYIIATh C IPE3CHTALUEN PE3YJIbTATOB MMO3HABATEIBHOM JACSITEILHOCTH,
MOJTyYEHHBIX CAMOCTOSTEIHFHO UM COBMECTHO CO CBEPCTHHUKAMU TIPH BBHITIOJTHEHUHN
XUMHUYECKOTO IKCTIEPUMEHTA, MPAKTHIECKOW pabOTHI MO MCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3aiii y9eOHOT0 MpoeKTa, U (POpMyIupOBaTh BEIBOIBI
0 pe3yibTaTaM MPOBEAECHHBIX UCCIECTOBAHUMN ITyTEM COTJIACOBAHUS MTO3UIIUHI B
X0J1e 00CYXICHHUS U 0OMEHAa MHEHUSIMHU.

OBnaeHHe YHHBePCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUSIMM:

e CaMOCTOSITEJIHPHO TJIAHUPOBATH M OCYIIECTBIIATH CBOIO MTO3HABATEIIBHYIO
JESITETFHOCTD, OTIPEEIISIS €€ eI U 3a/1a4d, KOHTPOJIUPOBATh U TI0 Mepe
HEOO0XOIUMOCTH KOPPEKTHUPOBATH Mpe/TaraeMblii aITOPUTM ICUCTBUHN TIPH
BBITIOJTHEHUH YIEOHBIX M UCCIIEIOBATEIbCKUX 3a/1a4, BEIOMpATh Hanbosee
3¢ HEeKTUBHBIN CITOCOO UX PEIICHUS C YIETOM IOJTYYCHHS HOBBIX 3HAaHUH O
BEIIIECTBAX U XUMUYCCKUX PEAKITUIX;

e OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH HAa OCHOBE CaMOaHaIn3a 1
CaMOOIICHKH.

HpeIlMeTHI)Ie PE3YJIbTATDbI

[IpenMeTHbIE pe3yabTaThl OCBOCHHSI IPOTPAMMEBI CPEAHETO 00IIero 00pa30BaHus MO0 XUMHH
Ha 6a30BOM ypOBHE OPHEHTHPOBAHBI HA OOECTIeUeHUE TPEUMYIIECTBEHHO
o011eo0pa3oBaTeabHON U OOIIEKYABTYPHOM MOATOTOBKH 00y4aromuxcs. OHU BKIIOYAIOT
crenuduueckue s yaeOHOTo npeaMera « XUMUsD HaydyHble 3HaHUs], YMEHUS U CIIOCOOBI
NEVCTBHI MO OCBOEHUIO, MHTEPIPETAIIMU U MPeoOpa30BaHUIO 3HAHUH, BUJIBI I€ATEIHHOCTH
IO MOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUH B PAa3IMYHBIX YUEOHBIX U pPeaTbHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX ¢ XUMHEH. B mporpamMme 1o XuMuu npeaMeTHbIE
pe3ynbTaThl MPEICTABIEHBI IO FO1aM U3yYEHUS.

10-i1 kiaacce

HpC,Z[MeTHLIC PE3YyJIbTAaTbl OCBOCHHUA KypCa ((Opl" AHUYCCKasl XUMMUD» OTPaAXKaroT.



e CPOPMHUPOBAHHOCTH MPEACTABICHUN O XUMHUECKON COCTABIISIONICH €CTECTBEHHO-
HAayYHOU KapTUHBI MHPA, POJI XUMHH B TTO3HAHUY SIBJICHUN TTPUPOJIBI, B
(hOpMHUPOBAHUH MBIILJICHUS ¥ KYIbTYPHI JIMYHOCTH, € (YHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOH JIJISl peIICHHSI PAKTUICCKUX 3a/1a4 U SKOJIOTHUSCKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U IIPHPOJTHON Ccpejie;

e BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIIOJIArarouiue
MOHATHSA (XMMHUYCCKHH JIEMEHT, aTOM, 3JICKTPOHHAs 000J104YKa aToMa, MOJICKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKAsl CBSI3b, CTPYKTYpHASI
dopmyna (pa3BepHyTast ¥ COKpAICHHAs ), MOJIb, MOJIIPHAST Macca, MOJISIPHBIN
00BeM, YTIIepOaHBIN CKeTeT, (PYHKIIMOHAIbHAS TPYIINa, PaIuKall, H30Mepus,
M30MEpPBI, TOMOJIOTHIECCKHH P/, TOMOJIOTH, YTIICBOJIOPOIBI, KHCIOPO 1
a30TCOJIEpIKAIIHE COCTUHEHUSI, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TCOPHH U 3aKOHBI (TCOPHsI CTPOCHHUS
opranuveckux BemiectB A.M. bytiepoBa, 3ak0oH COXpaHEHHUST MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUHN 361K XHMHH; MEPOBO33PCHUCCKHEC 3HAHNS,
JIeKaIe B OCHOBE TIOHUMAaHUSI TPHYUHHOCTH U CHCTEMHOCTH XUMHUYECKHX
SBJICHUH, (PaKTOJIOTHYSCKUE CBEICHUS O CBOWCTBAX, COCTABE, IMOJTYUCHUH U
0€301MacHOM HCIIOJIh30BaHUH BAKHEUIIIX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUIECKON JeSITEIbHOCTH YEITOBEKA,

e COPMUPOBAHHOCTH YMCHHH BBISBIIATH XapaKTEPHbIC TPU3HAKH MOHATHH,
YCTaHABIIMBATh UX B3aWUMOCBS3b, HCIOJIL30BATh COOTBETCTBYIOITUE TIOHITHS ITPH
OTIMCAaHWU COCTaBa, CTPOCHUS W MPEBPANICHUI OPraHUIECKUX COCTUHCHUH,

e COPMHUPOBAHHOCTH YMCHHH HCIIOIH30BATh XUMHUYECKYIO CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEpPHYTOM, COKPAIIIEHHOM)
($hopMyJT OpraHUYECKHX BEIICCTB M YPAaBHEHUH XUMHUYCCKUX PEAKITUH,
M3TrOTABJIMBATH MOJICIH MOJICKYJI OPTaHWMYECKUX BEIIECTB IS UILTIOCTPALIMH UX
XHUMHYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHHS;

e CpOPMHUPOBAHHOCTh YMCHHUH YCTAHABIIMBATH MPUHAIICKHOCTh U3Y4CHHBIX
OPraHMYECKUX BEIECTB M0 MX COCTABY U CTPOCHUIO K OIPEICIICHHOMY
Kaaccy/rpymie coeauueHui (YriaeBoaopo/ibl, KHCIOPOI U a30TCOACPIKAIIIE
COEMHEHUS, BRICOKOMOJICKYJISIPHBIE COCMHEHN), 1aBaTh UM Ha3BaHUS TI0
cucremarrueckoir Homenkiaarype (IUPAC), a Taxke mpUBOIUTH TPUBHATIBHEIC
Ha3BaHUs OTAEIbHBIX OPraHUYECKUX BEMICCTB (ITUIIEH, IPOIUIIEH, alleTHIIEH,
STHJICHTJIMKOJIb, TIIMIEPUH, PeHOo, GopMalbIeTn/, aleTalbIer I, MypaBbuHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJICMHOBAs KUCIIOTA, CTEAPHHOBAsI KUCIIOTA, TIIFOKO03a,
bpyKTO3a, KpaxmaJ, [e/UTI0I03a, TINIHH);

e c(hOpMHUPOBAHHOCTH YMECHHUS ONPEACIATh BUIBI XUMHUYECKOU CBS3H B OPIraHUYECKUX
coeauHeHusnX (OJMHAPHBIC H KPATHBIE);

e c(hOopMHUPOBAHHOCTH YMECHHUS TPUMEHSTH [TOJIOKECHHSI TEOPUU CTPOCHHUSI
opranuveckux Beniects A.M. byriepoBa i 00bsICHEHUS] 3aBUCHMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHUsI MaCChl BEIIECTB,;

e cOPMHUPOBAHHOCTHh YMEHHI XapaKTepU30BaTh COCTAB, CTPOEHHUE, PU3NUECKUE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTENEH pa3IuYHBIX KIACCOB
OpraHMYeCKUX BEIIeCTB (MeTaH, 3TaH, TUJICH, MPOMUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunOyTaauen-1,3, 6eH30J1, METaHO, STaHOJ, STHJICHTJIUKOJIb, TIIHIEPUH, PEeHOT,
areTanbpJeru], MypaBbHHAasl U YKCyCHasl KHCIIOTHI, TIIOK03a, KpaxMal, IeJIJIrI03a,
AMHHOYKCYCHasl KHCJIOTA), WITFOCTPUPOBATh TCHETHUECKYIO CBSI3b MEXI1y HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C UCTIOTIh30BAaHHEM

CTPYKTYPHBIX (pOpMYII;



e CPOPMHUPOBAHHOCTHh YMEHHS XapaKTEPU30BATh NCTOUYHUKH YIIIEBOOPOJTHOTO CHIPHS
(He(Th, MPUPOIHBIN Ta3, YrOJjb), CIIOCOOBI UX MEPEPAOOTKH M MTPAKTUICCKOE
MpUMEHEHHE TPOAYKTOB IepepaboTKH;

e CPOPMUPOBAHHOCTH YMEHHH MPOBOJNUTEH BBIUMCIICHHUS 110 XUMUYCCKHM YPaBHCHUSM
(macchl, 00beMa, KOJMYECTBA HCXOTHOTO BEIIECTBA HITH MPOIYKTa PEAKIIUH 110
M3BECTHBIM Macce, 00beMy, KOJIMUECTBY OJTHOTO U3 MCXOTHBIX BEIIECTB WU
MPOJ/IyKTOB PEAKIINH);

e CPOPMHUPOBAHHOCTHh YMEHHH BIIAJICTh CHCTEMOU 3HAHHUI 00 OCHOBHBIX METO/IaX
Hay4HOTO TIO3HAHUS, UCIOJIb3YEMbIX B XMMHUU MIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOI0IeHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE),
WCIIOJIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS IS IPUHATUS PElIeHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM,

e c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOIATH MPABHUIIA MTOJIH30BAHMS XUMHUUECKOU
Mocy/1o¥ 1 1ab0paTopHEIM 000PYAOBaHUEM, a TAKXKE MTpaBUiIa OOPAIICHHS C
BEIIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU TI0 BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB;

e c(hOpMUPOBAaHHOCTh YMEHHU TJIAHUPOBATH U BHITIONHATH XUMUUECKUH YKCTIEPUMEHT
(mpeBpalieHnss OPraHMYECKUX BEIIECTB MIPU HArpeBaHUH, MOJTyYCHHUE YTUICHA U
M3y4YEHUE e€ro CBOMCTB, KAYECTBEHHBIC PEAKIIUU OPTaHNYECKUX BEIICCTB,
JeHaTypalus OeJIKOB IPX HarPEBaHHUH, [[BETHBIC PEaKIIMK OEJIKOB) B COOTBETCTBUHU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOPAIEHNH C BEIIECTBAMH H
nmabopaTopHBIM 000PYIOBAaHUEM, MIPEACTABIATH PE3YIbTATHl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3aMKcH ypaBHEHUN COOTBETCTBYIOLIUX PEaKIUil U
(hopMynupoBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB,;

e CPOPMUPOBAHHOCTh YMEHHUI KPUTUUECKU aHAIU3UPOBATh XUMUYECKYIO
HH(POPMAIIHIO, TTOJTyIaeMYI0 U3 Pa3HBIX HCTOYHMKOB (CPEeICTBAa MacCOBOM
UHpOPMAIIMU, HHTEPHET | JP.);

e CcOPMUPOBAHHOCTH YMEHHI COOIIIOIaTh IPAaBHIIA SKOJIOTUYECKH 1€I1eCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM NESATEILHOCTH B LIEISIX COXPAHEHHUS CBOETO
3JI0POBbSI U OKPYKAIOIIEH MPUPOIHOI Cpefibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBUS
Ha KMBBIE OPraHU3MbI OTIPEICIIEHHBIX OPraHUYECKUX BEIIeCTB, IOHUMAasi CMBICI
nmokaszateist ITJIK (mpemenbHO 10MyCTUMOM KOHIICHTPALIKH), IOSICHAThH Ha
pUMepax crocoObl YMEHbBILIEHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3ACHUCTBUS
Ha OpraHH3M YeJIOBEKa,

e 117151 0Oy4aIOUIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS: YMEHUE
MIPUMEHSTH 3HAHHUS 00 OCHOBHBIX JIOCTYIHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUI;

e 7SI CJICTIBIX U CJIA0OBHUIALINX 00YUAIOIIUXCS: YMEHUE UCTIONB30BaTh peilbehHO-
TOYEYHYIO cucTeMy o6o3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyi.

11-i1 kiaace
[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O011as u HeopraHudeckasi XMMuUs» OTPakaroT:

e c(hOpMHUPOBAHHOCTH MPEJICTABICHUI: 0 XUMHUECKOM COCTaBIISAIONIEH eCTECTBEHHO-
HAy4YHOM KapTUHBI MHUPA, POJIM XMMHUHU B TIO3HAHUH SABJICHUNA IPUPOIbI, B
(hOopMUPOBAHUN MBIIIICHUS U KYJABTYpPbI TUYHOCTH, €€ (PyHKINOHATBHON
IPaMOTHOCTH, HEOOXOAUMOM JUIsl PEeLIeHNs] TPAKTUUYECKUX 3a/1a4 U SKOJIOTMUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBbIO U IPUPOJHON cpene;



BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUHM, KOTOPask BKJIIOYAET: OCHOBOIIOJIAraroniue
MOHATHUS (XMMHUYCCKHI SJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIC OpOUTAIH
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEeM, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb OKUCIICHHUS, XUMHUYECKast CBSI3b (KOBAJICHTHA,
HMOHHAas1, METAJJTHYECKasi, BOJOPOHAS), KPUCTAJUINYECKAs PEIICTKA, THITHI
XUMHUYECKUX PEAKIIUH, PACTBOP, AIEKTPOIUTHI, HEAIEKTPOIUTHI,
BIEKTPOJIUTUYECKAS TUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON Peakilii, XMMHYCCKOE PABHOBECHE); TCOPUH U 3aKOHBI (Teopus
AIEKTPOJIUTUYECKON qucconranuu, nepuoandeckuii 3akon .M. Menneneesa,
3aKOH COXPaHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUS YHEPTUU
MIPH XUMHUYECKHUX PEAKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYCCKHH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAHUS TPUUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKUX SIBJICHUH, ()aKTOJIOTUYECKNE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyUeHUU 1 0€30MaCHOM HCIIOIh30BAaHUN BAXKHEUIIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTHUYECKON IEATETLHOCTH YEJIOBEKa,
c(hopMUPOBAaHHOCTh YMEHU BBISBIISITH XapaKTepPHbIC MPU3HAKU MTOHSTUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHITHUS MIPU
OTMCAHUU HEOPraHMYECKHUX BEIIECTB U X MPEBPAIICHUH;
c(hOpMUPOBAHHOCTh YMEHUN UCTIOIH30BATh XUMUUYECKYIO CHMBOJIMKY JIJIS
cocTaBjeHus (HOPMYI BEIIECTB U YPABHEHUN XHMHUYECKUX PEaKITHH,
cuctematrueckyro Homenknarypy (IUPAC) u TpuBuaibHble Ha3BaHHUS OTIACIBHBIX
HEOpPraHuYecKuX BeriecTB (YrapHbIi ra3, yrieKUCIIbIi ra3, aMMHUaK, raieHas
M3BECTh, HETAIlICHAs: U3BECTh, MUThEBAst COJIA, UPUT U Ip.);
c(hOopMUPOBAHHOCTh YMEHHUN OTIPEACIIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTABA, BUJI XUMHUUECKON
cBs3u (KOBaJICHTHAS, HOHHAS, METAJLTHYECKast, BOJOPOIHAS) B COCAUHEHUSIX, THIT
KPHUCTaJITHYECKOM pEIIeTKH KOHKPETHOTO BelecTBa (aToMHast, MOJICKYIIIpHas,
HMOHHAas, METAJZTMYECKas), XapaKTep CPeibl B BOAHBIX PACTBOpPAX HEOPraHHUECKUX
COEIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIMBAThH NMPUHAICKHOCTh HEOPTaHUYECKHIX
BEIIECTB 110 UX COCTaBy K ONPEIEIEHHOMY KiIacCy/TpyIiine COeAMHEHHH (IIPOCThIC
BEIllECTBA — METAJUIBl U HEMETAJUIbI, OKCUIbI, OCHOBAHMS, KUCIOTHI, aM(oTepHbBIC
THIPOKCHUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUN PaCKpPbIBATh CMBICI Iepuoandeckoro 3akona J[.M.
MenpeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONLYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh SJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX dJIeMeHTOB 1-4 nepuoaoB [leproaudeckoil CUCTEMBbI XUMHUYECKUX
anementoB J[.M. MeHiesneeBa, UCIOb3ysl OHATHS «S-, P-, - 37IeKTPOHHBIE
OpOUTANINY, «IHEPTETUYECKUE YPOBHIY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX IEMEHTOB U UX COCIMHEHUH T10 NIEpUOJaM U rpyImnam
[Tepuonnueckoyt cucremel XuMu4eckux aneMeHnToB .M. Menneneesa,

cOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OONIHE XUMHUCCKHE
CBOICTBA HEOPTaHMYECKHUX BEIIECTB PA3IMUHBIX KIACCOB, MOATBEPKAATh
CYILLIECTBOBAHNE N'€HETUYECKOM CBS3U MEX/y HEOPTaHUYECKUMU BEIIECTBAMU C

TIOMOIIBIO0 YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTH YMEHUS KIAaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3IMYHBIM MPU3HAKaM (YUCITY U COCTaBY PEarupyIOIIUX BEIIECTB, TEINIOBOMY
a¢deKTy peakinu, U3MEHEHUIO CTETIeHEeH OKUCIEHHSI JIEMEHTOB, 00paTUMOCTH
peaKIiu, YIaCTHIO KaTajau3aTopa);



e CPOPMUPOBAHHOCTH YMEHHI COCTABIISITh YPABHEHUS PEAKIIUN PA3INIHBIX THUIIOB,
MOJIHBIE U COKPAIICHHbIC YPaBHEHUS PEaKlUii HOHHOTO 0OMEHA, YUUThIBast
YCIIOBHS, PU KOTOPBIX 3TH PEAKIIMU UAYT A0 KOHIIA;

e CPOPMUPOBAHHOCTH YMEHHH MPOBOUTEH PEAKIIHH, TI0ITBEPKIAIOIIHEC
KaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPTaHUUYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM ITyTE€M MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUECKHUX
BEILIECTB;

e CPOPMHUPOBAHHOCTH YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI TOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO Oaianca
3TUX PEaKLHil;

e c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON
peaKIu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEep CMEIEHUSI XUMUUECKOTO PaBHOBECHS
B 3aBHCHUMOCTH OT BHemIHero Bo3zericTeus (mpuniun Jle [llarense);

e c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI, JICKAIINE B
OCHOBE MIPOMBIIIICHHOTO TOJIYY€HHS CEPHOM KUCIOThHI, aMMHAKa, a TakKe
c(hopMUPOBAHHOCTD MPECTABICHUN 00 OOINUX HAYYHBIX MPUHIIUAIIAX U
AKOJIOTUUECKHUX MPOoOIeMax XUMHIECKOTO TIPOU3BOJICTBA;

e c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUMCICHHS C UCTIOJIb30BaHUEM TTOHSTHUS
«MaccoBasi JI0Jis BEIIECTBA B pPaCTBOPE», 00bEMHBIX OTHOIIIEHUH Ta30B MIPH
XUMUYECKUX PEAKIUAX, MACCHI BEIIECTBA UM 00heMa Tra30B M0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCEe MM 00BEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIIUU
BEIIIECTB, TEIUIOBOTO 3¢ (deKTa peakiri Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTHH;

e CcpOPMHUPOBAHHOCTH YMEHHI COOJIIOIaTh IIPaBHIIa TOJIb30BAHUS XUMUUYECKON
MoCy1o¥ 1 1ab0opaTopHBIM 000pyAOBaHUEM, a TAKXKE MTpaBUiIa OOPAIICHHS C
BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU IO BBITIOJHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTIBITOB;

e CPOPMUPOBAHHOCTH YMEHHI MJIAHUPOBATH U BBIMOIHATh XUMUYECKHM SKCTIEPUMEHT
(paznorxeHue MepoKcHIa BOJAOPOIa B IPUCYTCTBUH KaTaIU3aToOpa, ONPEISIICHUE
Cpelibl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO UHAUKATOPA, BIUSIHHE
pa3nuYHbIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOM peaKkIui, peakliui HOHHOTO
oOMeHa, KaUeCTBEHHbIE peaKlUU Ha Cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI, pEHIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMaM «MeTauib» u
«HeMeTasuibi») B COOTBETCTBUH € MPABHJIAMH TEXHUKH O€30MaCHOCTHU TIPH
oOpallleHHH C BEIIeCTBAMU U JIa0OpaTOPHBIM 000PYA0BaHUEM, IIPEICTABIISTD
pe3yNbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakluuil U (OpMyTupOBaTh BHIBOBI HA OCHOBE 3TUX
pe3ynbTaToB,

e CPOPMUPOBAHHOCTh YMEHHUI KPUTUUECKU aHAITU3UPOBATH XUMUYECKYIO
HH(OPMAIIHIO, TT0JTyIaeMYI0 U3 Pa3HBIX HCTOYHMKOB (CpeICTBa MacCOBOM
KOMMYHHUKAIIMH, HHTEPHET | Jp.);

e CcOPMHUPOBAHHOCTH YMEHHI COOIIOIATh MPABHIIA YKOJIOTUYECKH IEI1eCO00pa3HOTO
MOBEACHUS B OBITY U TPYJOBOM NESATEIHHOCTH B LIEISIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXAIOLIEH MPUPOIHOM CpeIbl, 0CO3HABATh OMACHOCTh BO3JACUCTBUS
Ha KMBbIE€ OpPraHU3Mbl OIIPE/IETIEHHBIX BEIIECTB, MOHMUMAas cMblicia noka3arens [1/1K,
TIOSICHAITh Ha MPUMeEPax CIOCOOBI YMEHbIIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKA;

e 11751 0Oy4aIOIIUXCsl C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS: YMEHUE
MPUMEHSTH 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUH;



e JUISA CJIETBIX U cIa00BHIAMIMX 00YUaAIOUINXCS: YMEHHE HCIOIb30BaTh peibedHO-
TOUYCUHYIO cCUCTeMy 00o3HadeHuit JI. Bpaiins st 3anucu XuMu4eckux Gopmyi.

Ilepeuenb (Koau(puKaTOp) pacnpeaeJeHHbIX M0

KJIaccaM IpoBepsieMbIX TPEOOBAHUH K

pesyiabTatam OOII COO u 3;1eMeHTOB

CoaACPKaHUA 110 XUMHUHN

10-it KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yjbTaram ocBoeHuss QOII

Kon

NpoBepsIeMoOro IIpoBepsiemble npeamMeTHsblie pe3yabTaTthl ocBoeHuss OOII COO

pe3yJibTara

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUHU

1.1

CdopMHUpOBaHHOCTH TIPEACTABICHUH O XUMHUYECKOUN COCTaBIISIOIICH
€CTECTBCHHOHAYYHOU KapTHHBI MUPA, POJIM XMMHHU B TIO3HAHUM SIBJICHUT
MPUPOJIbI, B GOPMHUPOBAHUN MBITTUICHHS M KYJAbTYPhI TUYHOCTH, €€
(hYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOIUMOM IS pEIIeHUS
MPAKTUYECKHX 33/1a4 U IKOJOTUYECKA 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBBIO M IPUPOTHOM cpeie

1.2

Bnanenue cucreMoi XMMUYECKUX 3HAHUM, KOTOpask BKJIFOYACT:
OCHOBOITOJIAT AOIIKE MOHATHS (MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIATEIHLHOCTD, CTETICHh OKHCJICHHS, XHMUYECKask CBSI3b, MOJIb,
MOJISIPHAsI Macca, MOJISIPHBIA 00bEeM, YIIIEpOAHBINA CKEJIET,
(hyHKIIMOHANIbHAS TPYIIA, paarKal, H30MEPHs, H30MEpHI,
TOMOJIOTHYECKHH PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPO- U
a30TCOoJepIKaIIe COCTMHCHHSI, OMOJIOTHYECKH aKTHBHBIC BEIICCTBA
(yrneBoibl, KUpBI, OCJIKK), MOHOMED, TTIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSAMHECHNU); TEOPUU U 3aKOHBI (TEOPHSI
XAMHYECKOTO CTPOCHHS OpraHndeckux Bemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYCCKUH S3bIK XUMHH, (PAKTOJIOTHICCKUE
CBEJICHMSI O CBOICTBAX, COCTaBe, MOJIYYCHUH U O€30TIaCHOM
MCIOJIb30BAaHNU BOXKHEUIIIUX HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOMN JEeSITENFHOCTH YelOBEKa

1.3

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABIIATH XapaKTCPHLBIC ITPU3HAKU MMOHSTHH,
YCTAaHABJIMBATh UX B3aUMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOIIUC
IMOHATHA IIPU OIIMCAHUU COCTaBa, CTPOCHUS U npeBpameHI/nTI
OpPraHNU4YCCKUX COCIUHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIs
COCTaBIICHHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHyTOH,




COKpAIIIEHHOM) (OpPMYJT OPraHUYECKUX BEIICCTB U YPaBHCHHI
XUMHYECKUX PEaKIIUid, U3TOTABIMBATH MOJICIH MOJICKYJI OPTaHUIECKUX
BEILIECTB ISl WJUTFOCTPALIMHU UX XMMUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS

1.5

ChopMHPOBAHHOCTH YMEHUH YCTAaHABIMBATH IIPHHAIIEKHOCTD
M3y9YEeHHBIX OPraHUYECKUX BEIIECTB 110 UX COCTABY U CTPOCHHIO K
ompeieieHHOMY Kiaccy (Tpyrine) coeqMHeHui (yriieBoa0po Ibl, KHCIOPO
¥ a30TCOJICPIKAIINE COCANHEHHS, BRICOKOMOJICKYIISIPHBIC COCANHEHHSL),
JlaBaTh UM Ha3BaHHUs 10 cucteMaTtrueckoir HomeHkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTb YMEHHUSI OIIPENENSTh BUIbI XUMUYECKOU CBS3U B
OpraHMYEeCKUX COCAMHEHHSX (OJMHAPHBIC H KPATHbIC)

1.6

ChopmMupoBaHHOCTb YMEHUSI IPUMEHSATH. MOJIOKEHUS TEOPUH CTPOCHUS
opranuueckux emects A.M. ByrnepoBa ais oObsicCHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB OT WX COCTaBa U CTPOEHUS; 3aKOH
COXPAaHEHHUS MacChl BELLIECTB

Yraesonopoasl. Kucinopoacoaepxaiime u a30Tcoaepxaniue
Opl"aHI/I'-IeCKI/Ie COCANHCHUA. BBICOKOMOHeKy.]'IﬂpHBIe COCANHCHU S

2.1

CdopMHUpOBaHHOCTH YMEHHI TPUBOIUTH TPUBHAIILHBIC HA3BaHUS
OTJICNTbHBIX OPTaHMYCCKHUX BEIIECTB (ITHIICH, TPOIMJIICH, alleTHIICH,
ATUJICHTJIUKOJIb, TJIMLEPHH, (heHo, popMaabIaeTuI, areTanbIaeTu/I,
MYpaBbUHAS KUCJIOTA, YKCYCHAs KUCIIOTA, OJICMHOBAS KHUCIIOTA,
CTeapHHOBas KUCIIOTA, TIF0K03a, (PPYKTO3a, KpaxMall, IEJIIF0I03a, TIIHIHH)

2.2

CdopMHUpOBaHHOCTH YMEHHI XapaKTepHU30BaTh COCTAB, CTPOEHUE,
(u3HYeCKre U XUMHUYECKUE CBOMCTBA TUITUYHBIX ITPEICTaBUTEIICH
pasIMYHBIX KJIACCOB OPraHUYECKUX BemiecTB (MeTaH, 3TaH, STHJICH,
MPOIHJICH, alleTuieH, Oyraauen-1,3, metminOyranuen-1,3, 6eH3o,
METaHOJI, 3TaHOJI, STUJICHIJIMKOJIb, TJIUICPHH, ()SHOJI, aleTalbIeruI,
MypaBbUHAs U YKCYCHas KUCJIOTHI, IIIFOK03a, KpaxMall, eJUIi0J103a,
AMHHOYKCYCHasi KHCJIOTa)

2.3

ChopmMupoBaHHOCTh YMEHHS MIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEX1y TUITMYHBIMU MPEACTABUTEISIMH PA3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIU C
UCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI

2.4

ChopmupoBaHHOCTH YMEHHSI XapaKTePU30BaTh UCTOUHUKU
YIJIEBOIOPOIHOTO ChIpbs (He(DTh, IPUPOIHBIH a3, yroJib), CHOCOObI HX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu

XUMHS U )KU3Hb. PacueThbl

3.1

ChopmupoBaHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHHUI 00 OCHOBHBIX
METOJaxX Hay4HOIO MMO3HAHUs, UCII0JIb3yEMbIX B XUMHH MPU U3YUCHUHU
BEIIECTB U XUMUYECKUX SBJICHHI (HaOr0IeHIEe, H3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHHKE), HCIIOJIB30BATh CUCTEMHBIC XUMUYECKUE
3HAHUS TSl IPUHSATHS PEUICHU B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHHUEM




3.2

CdhopmupoBaHHOCTH YMEHHIA COOITIOIATH MPABUJIA MOJIH30BAHUS
XUMUYECKOM MOCYI0¥ U 1ab0paTOpHBIM 000PYIOBAaHUEM, A TAKKE
MpaBuIa 0OpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU TIO
BBITIOJIHCHUIO Ha60paTOpHI>IX XUMHUYCCKUX OIIBITOB

3.3

ChopmMupoBaHHOCTH YMEHHI IJIAHUPOBATH M BBITIOJIHATH XUMHYSCKUAN
SKCIEpUMEHT (IpEeBpaIliCHHs OPraHUYEeCKUX BEIISCTB MTPHU HArpeBaHUH,
NOJTy4eHHUE STUIICHA M U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4eCKuUX BCIICCTB, ACHATYypalusd 0€eJIKOB IIpy Harp€BaHuu, IBCTHLIC
peakiuu OEJIKOB) B COOTBETCTBUH C MTPABUIAMH TEXHUKH 0€301TaCHOCTH
MIpH 00paleHNH C BEUIECTBAMH U Ja00PaTOPHBIM 000pYI0BaHUEM;
OpCACTABIATE PE3YJIbTAThl XUMHYCCKOTO SKCIICPUMEHTA B q)opMe 3armcu
YpaBHEHUI COOTBETCTBYIOLIUX peakluil U GopMyInpoBaTh BHIBOABI Ha
OCHOBE 3THX Pe3yJIbTaTOB

3.4

CdpopMHUpPOBAHHOCTH YMEHHI TTPOBOIUTE BEIYHCIICHUS 110 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00beMa, KOJUYECTBA HCXOAHOTO BEIIECTBA UK
MPOAYKTa PEAKIIMH TI0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
HCXOJIHBIX BEIIECTB WIIH MPOIYKTOB PEAKIHH)

3.5

ChopmMupoBaHHOCTh YMEHHI KPUTUYECKH aHAIU3UPOBATh XUMUYECKYIO
UH(POPMAIIHIO, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (CPEeICTBa MacCOBOM
uHpopmarmu, ceth HTepHET U Apyrue)

3.6

CdopMHpOBaHHOCTH YMEHHI COOJIOIATh MPABUJIA IKOJIOTHIECKU
1erecooOpa3zHoro MOBEIEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIEIAX
COXPAaHEHUS CBOETO 370POBbS U OKPYKAIOLIEH MPUPOTHON CPEIBI,
OCO3HaBaTh OMACHOCTh BO3ACUCTBUSI HA KHUBBIE OPraHU3MbI OTPEETIEHHBIX
OpraHU4eCcKHX BEHICCTB, MOHUMas cMbIc mokasatens [1JIK (npeaensHo
JIOMYCTUMOM KOHIIEHTPAIIUH ), MOSICHATH Ha MPUMEpPax CrocoObI
YMEHbILIEHUS U IPEJOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M
YyeloBeKa

IIpoBepsieMble YJIeMEHTHI COAePKAHUS

Kon

IIpoBepsiemMble YJIeMEHTHI COAePKAHUS

TeopeTquCKHe OCHOBBI opraHqucxoﬁ XUMHHU

1.1

Hpez[MeT OpraHquCKOﬁ XHMHH. €€ BOBHMKHOBCHHE, Pa3BUTHEC U 3HAYCHHUEC
B IIOJIYYCHHHU HOBBIX BCHICCTB U MAaTCPHAJIOB. TeOpI/ISI CTPOCHHA
OPraHu4YCCKuX COCIMHEHU I AM. BYTJ'IepOBa, €€ OCHOBHBLIC ITOJTOXCHUA

1.2

CTPYKTypHLIe Q)OpMYHLI OPraHUYCCKUX BCICCTB. I'omonorus,

HN30MCpH-. XuMu4yeckas CBSI3b B OpraHN4YCeCKUX COCAUHCHHUAX — OANHAPHBIC
" KpaTHBIC CBA3U. Hpe)ICTaBJ'ICHI/Ie 0 I(J'IaCCI/Iq)I/IKaI_II/II/I OpraHn4eCKux
BCIICCTB

1.3

HomenknaTypa opraHudecKuxX COeAMHEHUH (CUcTeMaTHIecKas) 1
TpPUBHUAIbHBIC HA3BAHUS BAKHEUIIIUX MPEJACTABUTENEH KIIACCOB
OpraHUYECKUX BELIECTB

YreBoaopo sl




2.1

AJNKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUM psia. MeTaH u 3TaH -
MPOCTEHIINE MPEACTABUTENN AJIKAHOB: (PU3MYCCKUE U XUMHUYCCKUC
CBOMCTBa (peaKiuy 3aMeIeHHs U TOPCHUS), HAX0XKJCHUE B IPUPOJIE,
HOJIyYCHHE ¥ IPUMEHECHUE

2.2

AJKEeHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUM psifl. DTUIIEH U NPONUIIEH —
IpOCTEHIIINE IPEICTABUTENIN AJTKEHOB: (PU3NYECKHE U XUMHUECKHE
CBOWCTBa (peakiuy rUIpUpOBaHHUs, FAIOTCHUPOBAHUS, THPATALIUH,
OKHCJICHUS U TIOJIMMEPHU3ALINH), TOJIyICHUE U IPUMCHCHUE

2.3

Ankanauensl. OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHne, BaXKHEHIIIHE
XUMHYECKHEe CBOMCTBA (peakiiust moaumepusaiun). [lonyueHue
CHHTETUYECKOTO KaydyKa U PE3UHBI

24

AJIKUHBI: COCTaB U 0COOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN PS/I.
AlleTuseH — MPOCTEHIITUI TTPEICTaBUTENb AIKWHOB. COCTaB, CTPOCHHE,
(bu3nUecKre U XUMHUYECKHE CBOMCTBA (peakIuy TUIpUPOBAHNS,
raJlOreHUPOBAHNS, TUAPATAIIMH, TOPCHHUS), TOJyIeHHE U PUMCHEHHUE

2.5

Apensbl. benzoun: coctas, cTpoeHue, Gu3nyecKue 1 XMMHUYECKUe CBONCTBA
(peakiiuu raJlOTeHUPOBAHUS U HUTPOBAHMUS), TIOTyUYCHHUE U TPUMCHEHHE.
Tonyout: cocTas, cTpoeHue, PU3NIECKHE U XUMUIECKHE CBOWCTBA (peakiun
raJOreHUPOBAHUS U HUTPOBAHUS), TIOyYCHUE U IPUMCHEHHE.
ToxcuuHOCTh apeHOB. ['eHeTHYECKas CBA3b MEKIY YIJIEBOJOPOJAMH,
IPUHAUICKANIUMH K PA3JINYHBIM KJIaCCaM

2.6

[IpupoHbIE NCTOYHUKY YIIE€BOAOPOAOB. [IpupoaHbIii ra3 U MOMyTHHIE
HedrsabIe Ta3pl. HedTh 1 ee mpoucxoxaenne. CriocoOwl mepepadoTKu
He(TH: TIEPEroHKa, KPEKUHT (TePMHUYECCKUH, KaTATUTUUCCKHIA), TUPOJIU3.
[IponykTsl nepepadboTku HePTH, UX TPUMEHEHNE B IPOMBIILIJICHHOCTH U B
ObITy. KaMeHHBII yrojb ¥ MPOyKTHI €ro nepepaboTku

Kncnoponcozlepmamne OpPraHn4eCKUC COCIAUHCHUA

3.1

[IpenenbHbIe 0THOATOMHBIE CIUPTHI. METaHOJI U ATAHOJI: CTPOCHHE,
(bu3nyecKkre U XUMHYECKUE CBOMCTBA (peaKluu ¢ aKTHBHBIMU
METaJIaMH, TaJIOr€HOBOIOPOIaMH, TOPEHHE), TPUMEHEHHE. BomopoaHbIe
CBSI3M MEXKJy MOJIEKYJIaMU CIIUPTOB. JleiicTBHE MeTaHOJa 1 3TaHOJIa Ha
OpraHu3M 4YejioBeKa. MHOrOaTOMHBIE CIUPTHI. DTUJICHTJIUKOJIb U
TJIMIEPHH. CTpOeHUE, GU3NYECKUE U XUMHYECKHE CBOMCTBA
(B3amMoO€HiCTBHE CO MICTIOYHBIMU METaJIaMH, KA4eCTBEHHAs PEaKI[is Ha
MHOTOAaTOMHBIE CIIMPTHI). JleliCTBUE HAa OPraHu3M yeiioBeka. [IpuMenenue
TJIMIIEPUHA U STUJICHTJINKOJIS

3.2

@DeHoJI: CTpPOEHUE MOJIEKYIBI, (PU3NYECKHE U XUMUUECKHE CBOMCTBA.
ToxcuunocTs denona. [Ipumenenue penona

3.3

AJ'IL,Z[CFI/I,[[LI N KCTOHEI. (DOpMaJ'IL,Z[el"I/II[, aleTaIbACTU. CTPOCHHUE,
(I)I/ISI/I‘IGCKI/IG 1 XMMHYECKHE CBOMCTBA (peaKL{I/II/I OKHCIICHHA U
BOCCTAHOBJICHUS, KAUCCTBCHHLBIC pCaKI_II/II/I), MOJIY4YCHUC U ITPUMCHCHHNC

3.4

O/HOOCHOBHBIE NpeJiesIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHAs U
YKCYCHasl KUCJIOTBI: CTpOeHHE, (PU3NUECKUEe U XMMUYECKHe CBOICTBA
(cBoiicTBa, 00IIME IS KJIacca KUCIOT, PEaKLus STepUPHUKAIIH),




nojy4yeHue u npumeHenue. CreapuHoBas U OJICMHOBAs KUCIOTHI KaK
MPEACTABUTENM BBICIIMX KAPOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEE JCHCTBHE

3.5

Crnoxnble 3(hupbl KaKk IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Hponn3
cl10KHBIX 3¢upoB. XKupsl. I'naponus xxupos. [I[pumeneHue Kupos.
buosornueckas posp KUpOB

3.6

VYraeBoibl: cocTaB, Kiaccu(uKanus yrieBoaoB (MOHO-, AH- U
noJircaxapuisl). [ JIr0K03a — IpOCTEHIni MOHOCaXapu/I: 0COOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (PU3MYECKHe U XUMHUECKUE CBOMCTBA
(B3ammopericteue ¢ ruapokcuaom meau(ll), okrciaeHne aMMUaYHBIM
pactBopoM okcua cepedpa(l), BoccranoBieHuEe, OPOKEHHE TITIOKO3bI),
HaX0XJICHHUE B MIPUPOJIe, IPUMEHEHNE, OnoIornueckas poib. GoTocHHTES.
®pyKTO3a Kak n30Mep TIOK03bl. Kpaxman u 1enrono3a Kak IprupoIHbIe
noymMepsl. CTpoeHHe KpaxMalia U HEeJUTioNI03bl. DU3NYECKUE M XUMUICCKIE
CBO¥CTBA Kpaxmaia (THIpoIn3, KaueCTBEHHAs PEaKIIHsl C HOJIOM)

A3oTCcoepKale OpraHndecKre CoeqMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckue coenuHeHus. dusnueckue
U XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MPUMepe TITHIHHA).
bruonornueckoe 3HaueHNEe aMUHOKUCIOT. [lenTuas

4.2

benku kak npupoHbIe BHICOKOMOJIEKYIIIpHbIe coeanHenus. [lepBuunas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OeKOB. XMMUYECKHE CBOMCTBA
OENKOB: TUAPOIU3, JeHATypalusl, KaYeCTBEHHbIE PEaKLUU Ha OEIKU

BricokoMoneKkysipHbIe COETUHEHUS

5.1

OCHOBHBIC TTOHATHS XUMHUHU BBICOKOMOJICKYJIAPHBIX COC,I[HHGHI/Iﬁ: MOHOMED,
IMOJIMMEDP, CTPYKTYPHOC 3BCHO, CTCIICHD INOJITUMCPU3ALIUU, CPCOAHAA
MOJICKYJIAIpHAsA Macca. OCHOBHBIC MECTOJbl CUHTE3a BBICOKOMOJICKYIIIPHBIX
Coe,Z[I/IHeHI/Iﬁ - IOJIMMEPHU3alna U ITOJIUKOHACHCA A

5.2

9KCHepI/IMeHTaJ'IBHBIC MCTOJbI U3YYCHUA BEUICCTB U UX HpCBpaH.IGHHfI:
O3HAKOMJICHHUC C 06pa3uaMH IMPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, KaydyKoB. HonyquHe CUHTCTUYCCKOTO KaydyKa U PE3UHBL

11-ii KJIACC

IIpoBepsiemble TpeOoBaHus K pe3yabTatam ocBoeHus QOII

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiembie npeamMeTHbIE pe3yabTaThl ocBoeHusa OOII COO

1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

1.1

Brnanenue cucreMoil XUMHUYECKUX 3HAHUM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIararomue nmoHATHUA (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, 3JICKTPOHHAs
000J109Ka aroma, S-, p-, d-SHCKTpOHHBIC Op6I/ITaJ'II/I aTOMOB, HOH,
MOJICKYJIa, BAJICHTHOCTD, JJICKTPOOTPHUIATCIbHOCTD, CTCIICHb OKUCJICHUS,




XUMUYECKas CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBII 00beM,
KPHCTAJUIMYECKasl PEIIeTKA, TUITbl XUMHYECKUX PEaKIHid (OKUCIUTEIBHO-
BOCCTaHOBHTEJIBHBIC, 9K30- U SHIOTEPMUYCCKHE, PEAKIINU HOHHOTO
o0OMeHa), pacTBOP, 3JCKTPOJIUTHI, HEIICKTPOIIUTHI, AIECKTPOIUTHICCKAS
JIMCCOLIUAIINS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKO
peaKiuy, XUMUYECKOE PaBHOBECHE); TCOPUHU M 3aKOHBI (TCOpHsI
3JIEKTPOJIUTHYECKOM qucconunanuu, [lepuoanueckuit 3akon [1.1.
MeHeneeBa, 3aKOH COXpaHEHHUST MAaCChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XMMUH, (DAKTOIIOTUYECKUE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJIy4eHHH U 0€30MaCHOM HCIIOJIb30BAaHUH BOKHEHIIINX
HEOPraHWYECKUX BEIIECTB B ObITY M MPAKTUYECKON JCATCIBHOCTH
YeoBeKa

1.2

ChopmMupoBaHHOCTh YMEHUN BBIABIIATH XapaKTEPHbIE MPU3HAKH U
B3aMMOCBSI3b U3Y4EHHBIX TOHATUN, IPUMEHSATH COOTBETCTBYIOIIHE
MIOHSATHS IIPY ONIMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKHUX BEIIECTB U
MX MPEBPALIECHNN; BBISIBIATE B3aUMOCBSI3b XUMHYECKUX 3HAHUH C
MIOHATHSAMHU U NPEJICTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB

1.3

BHa}IeHI/Ie OCHOBHBIMU METOJJaMH HAYYHOT'O IMO3HAHHA BEIICCTB U
XUMUYECKHX SIBJIEHUH (HAOI0IeHNe, M3MEPEHHE, SKCITIEPUMEHT,
MOJICITUPOBAHUE)

1.4

ChopMHUPOBAaHHOCTH YMEHHU# ONIPEIEIATH BAJICHTHOCTD M CTEIICHb
OKHCIICHUSI XUMHUYECKUX JIEMEHTOB B COCANHEHHSIX PA3IMIHOTO COCTABA,
BUJI XUMUYECKOM CBsI3U (KOBAJICHTHAS, HOHHAS, METAJTHIECKas,
BOJIOPOJTIHAS) B COCTMHEHUSAX, THIT KPUCTAIUTMYECKOM PEIIeTKH
KOHKPETHOTO BemecTBa (aTOMHas, MOJIEKYJIIpHast, HOHHAs,
MeTalTHYeCKast)

1.5

ChopmupoBaHHOCTh YMEHUI ONIPEIENIATH XapaKTep Cpelibl B BOAHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHM

1.6

ChopmupoBaHHOCTh YMEHHUS KJIaCCU(DUIIUPOBATH XUMHUUECKHUE PEAKIIH 110
pa3IUYHBIM MPU3HAKaM (YKCITYy U COCTaBY PEearupyrolinuX BEIIecTB,
TeIoBoMY 3 (HeKTy peakliuu, U3MEHEHUIO CTeNeHe OKUCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTUIO KaTaaru3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHHI COCTABJIATH YPABHEHUS PEAKIIUN PA3INYHBIX
THUTIOB, TOJIHBIE M COKPAIllEHHbIE YPaBHEHUS PEaKIMil HOHHOTO 0OMEHa,
YUUTBIBAs YCIOBHSI, IPU KOTOPHIX 3TH PEeaKLUU UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCTH YMEHUI TPOBOUTH PEAKLIUH, MTOATBEPKAAIOIINE
KaueCTBEHHBI COCTaB Pa3JIMYHBbIX HEOPTaHUYECKUX BEUIECTB,
pacno3HaBaTh ONBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMUECKHUX BEIIECTB

1.9

ChopmupoBaHHOCTH YMEHUI PACKPHIBATH CYLTHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEACTBOM COCTABIICHHUSI JIEKTPOHHOTO
OanmaHca 3TUX peakiui

1.10

ChopMUpOBaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakluu OT pa3InyHbIX (PaKTOPOB




1.11

ChopMupOBaHHOCTh YMEHUH OOBICHATH XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS
(mpunnn Jle latense)

OO6mast 1 HeOpraHUvecKask XUMUs

2.1

ChopmupoBaHHOCTH YMEHHI PacKphIBATh CMBICT [leproanaeckoro 3akoHa
J.N. MenaeneeBa U IeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIIMT

2.2

CdopMHUpPOBAHHOCTH YMEHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMMUECKUX 31eMeHTOB 1-4 nepuonoB [lepnoanueckoil cucteMsl
xuMudeckux 3jaementoB J[.M. MenaeneeBa, HCHOb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTreTUUECKHE YPOBHUY», OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX
COEMHEHUH 10 IepuoaaM U rpymnmnam [leproandeckoit cucTeMsl
xuMudeckux anementoB J[.M. MenjeneeBa

2.3

ChopMHPOBaHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3ITUYHBIX KIACCOB,
MTOATBEPXK/IaTh CYIIECTBOBAHNE FEHETUYECKOMN CBA3H MEXIY
HEOPraHMYECKNMU BEUIECTBAMHU C ITOMOIIBI YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2.4

ChopMHUPOBAaHHOCTh YMECHHU YCTAHABIMBATH IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTABY K OTPEIeTIEHHOMY KIacCy
(rpymre) coenuueHuit (MPOCThIE BEIIECTBA - METAUTBI M HEMETAJLIBI,
OKCH/JIBI, OCHOBAHHS, KHCIIOTHI, aM(pOTEPHBIC THAPOKCH/IBI, COJTH)

2.5

ChopMHPOBaHHOCTh YMEHUH UCIIOJIB30BATh XUMHUYECKYIO CUMBOIIUKY IS
COCTaBJICHUs (POPMYIT BEIIECTB U YPAaBHEHUH XUMHYCCKHX PEaKIUH,
cucrematryeckyto HomeHknaTypy (IUPAC) u TpuBuaibHble Ha3BaHHS
OT/EbHBIX HEOPraHMYCCKUX BEIIECTB (yrapHbIii ra3, yriaeKHUCIIbIi ras,
aMMHaK, TaiieHast U3BeCTh, HEralleHas U3BECTbh, MUThEBAs COJIA, TUPUT U

JApyTHE)

2.6

ChopMHPOBaHHOCTh YMEHUH XapaKTepHU30BaTh (OMKCHIBATH) OOIIIHE
XMUMHYECKHE CBOMCTBA HEOPTAHNYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB,
MOJTBEPKJIaTh CYIIECTBOBAHHE IEHETHUECKOM CBS3U MEXKIY
HEOPraHMYECKMMU BEIIECTBAMH C IOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKHX PEaKIUil

2.7

ChopmMupoBaHHOCTh YMEHUI MIAHUPOBATH U BBHIIIOJIHATH XUMHUECKUN
IKCIIepUMEHT (pa3jioskeHre TePOKCHIa BOAOPO/Ia B IPUCYTCTBUH
KaTaau3aTopa, ONpeeIeHHe CPeIbl paCTBOPOB BEIIECTB C IOMOLIbIO
YHHUBEPCATHHOTO UHIUKATOPA, BIMSHHUE Pa3IMYHBIX (PAaKTOPOB HA
CKOPOCTh XUMUYECKOM peaKIuy, peakllui HOHHOTO OOMEHa,
KayeCTBEHHbBIE PEAKIINH Ha CyIb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHUOH aMMOHHUS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33]a4 110 TEMaM
«Metambi» 1 «HeMeTanabl») B COOTBETCTBUU C MTPABHIIAMH TEXHUKU
0€30MacHOCTH NP OOpAIEHUH C BEIECTBAMH U TAOOPATOPHBIM
000pyI0OBaHUEM; TIPENICTABIIATH PE3yIbTaThl XUMUUECKOTO SKCIIEPHUMEHTA
B (opme 3amnuicu ypaBHEHUN COOTBETCTBYIONIUX PEAKIIUN U




(hopMyIpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

CdhopmupoBaHHOCTH YMEHHIA COOITIOATH MPaBUJIA MOJIH30BAHUS
XUMUYECKOM MOCYI0H U 1ab0opaTOpHBIM 000PYIOBAaHUEM, A TAKKE
ImpaBujia O6paHIeHI/I$I C B€IICCTBAMH1 B COOTBCTCTBHUU C MHCTPYKUUAMU 110
BBITIOJIHCHU IO Ha60paTOpHI>IX XUMHUYCCKUX OIIBITOB

2.9

ChopmMupoBaHHOCTH YMEHHI XapaKTEPU30BAThH XUMUYCCKUE TIPOTIECCHI,
JIeKANTUe B OCHOBE TIPOMBIIUICHHOTO TIOJTYYCHUS CEPHOU KHCIIOTHI,
aMMHaKa, a Takke chOPMHUPOBAHHOCTH MPECTABICHUH 00 00IIIX
HayYHBIX TPUHINATIAX U SKOJOTHYECKUX MPOOIeMaX XHMHIECKOTO
MIPOU3BOJICTBA

XUMHS U KU3Hb. PacyeTsl

3.1

CpopMHUPOBAHHOCTH IPEACTABICHUN O XUMUYECKOUN COCTaBIISFOIIECH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XMMHHU B TIO3HAHUU SIBICHUUT
MPUPOIbI, B (GOPMHUPOBAHUN MBITTUICHHS M KYJIbTYPBI JUYHOCTH, €€
(YHKIIMOHATILHON TPAaMOTHOCTH, HEOOXOIUMOM IS pEIIeHUs
MPAKTUYECKHUX 33/1a4 U IKOJIOTUYECKA 0O0CHOBAHHOTO OTHOIIICHHS K
CBOEMY 3JIOPOBBIO U IPUPOIHOM cpejie

3.2

CdopMHUpOBaHHOCTh YMEHHI KPUTHUECKU aHATTM3UPOBATH XUMUUYECKYIO
MHPOPMAIIHIO, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (CPEeICTBAa MacCOBOM
KOMMYHHUKAIIMH, ceTh IHTepHET U Apyrue)

3.3

CdopmupoBaHHOCTh YMEHUI COOIIOATH MpaBUiIa SKOJIOTHYECKH
1enecooOpa3zHoro MOBEIEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIEIAX
COXPAHEHHUS CBOETO 3JJ0POBbS U OKPYKAIOIIEH TPUPOTHON CpeIbI

3.4

Oco3HaBaTh OIIACHOCTh BO3HCﬁCTBHH Ha JXUBBIC OPraHU3MblL
ONPCACIICHHBIX BCIICCTB, IOHKWMAasA CMBICII ITIOKa3aTEIIsa HI[K, IOsACHATH Ha
IMpuMepax CIIOCOOBI YMCHBUICHUSA U IPEAOTBPAICHUSA UX BPECIHOT'O
BOSﬂGﬁCTBHH Ha OpraHu3M 4€JI0OBCKa

3.5

ChopmupoBaHHOCTH YMEHUI TPOBOIUTH BHIYMCIIEHUS C UCTIOIb30BAHUEM
MOHSITHS «MAaccoBas JI0JIsl BELIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUI
ra3oB MpU XUMHUYECKUX PEaKIUIX, MACChl BEIIECTBA WK 00beMa ra30B 10
U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU 00bEMY OJTHOTO U3
YUYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIIIOBOTO 3(hdekra peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUSI MACChl BELIECTB, MPEBPAILICHUS U
COXPaHEHHUS SHEPTUU

IIpoBepsiemble 3JIeMEHTBI COIEPKAHUSA

Kon

IIpoBepsiemble 371eMeHTHI COACPKAHUS

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

1.1

XUMHYSCKUH DIIEMEHT. ATOM. ﬂ,[[pO aToMa, U30TOIIbI. 3J'IeKTpOHHa$I
000J10YKa. 9Hepl"CTI/I‘-ICCKI/IC YPOBHH, IIOAYPOBHHU. ATtoMHBIC 0p6I/ITaJ'II/I, S-,
P d-snementer. OCOOEHHOCTH pacipeaciCcHus 3JICKTPOHOB I10 0p6I/ITaJ'I}IM
B aTOMaXx 3JICMCHTOB IICPBLIX YCTLIPEX NICPUOI0B. 3JICKTpOHHa}I




KOH(UTypamus aToMOB

1.2

[Iepnoanueckuit 3axoH u [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.W. MenaeneeBa. Csi3b nepuoinueckoro 3akona u [lepuoanueckoit
cucTeMbl XumMuyeckux 3neMeHToB [[.M. MeHneneeBa ¢ COBpEMEHHOM
TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMUMMUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX U CJIOKHBIX BELIECTB
[0 TpyNIaM U MepuojiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH
HayKH

1.3

Crtpoenue BemecTBa. XUMHUECKas CBA3b. BUIbI XUMHYECKOU CBSI3H
(koBasIeHTHAsS HETIOJIAPHAS U MOJIIPHAst, HOHHAsI, MeTa/uTndeckas). MoHbI:
KaTHOHBI ¥ aHUOHBI. MeXxaHu3Mbl 00pa30BaHUs KOBAJCHTHON XUMHYECKOM
cBsi3u (OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHOCTh. DneKTpooTpUiaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKyIIpHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHHUSI. 3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THUITbl KPUCTAIUNINYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAINTNYECKON PEIIETKH.
[TonsiTie o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOUIHBIE PACTBOPBI.
MaccoBast 105151 BELIECTBa B pacTBOPE

1.6

Knaccudukanus Heopranudeckux coennuennii. Homenkmnarypa
HEOPraHMYECKUX BEIIECTB

1.7

Xumudeckas peakius. Kimaccuukanusi XaMHUUECKUX PEaKInid B
HEOPraHUYECKON M OPraHMYECKOM XUMHH. 3aKOH COXPAHEHUS MacCChl
BEILECTB, 3aKOH COXPAaHEHUS U MPEBpAILlEHUs SHEPTUH IPU XUMUYECKUX
peakuusax

1.8

CKOpOCTb peakiuy, €€ 3aBUCUMOCTh OT PAa3JINYHbIX (PaKTOPOB

1.9

OO6parumbie peaknuu. XUMUYeCKoe paBHOBecue. DakTophl, BIUSIONINE HA
cocrosinre xumudeckoro paBHosecus. [Ipunmun Jle llarenbe

1.10

DneKkTpoauTHiecKas qucconuarys. CHIbHBIE U CJIa0bIe SJICKTPOJIUTHI.
Cpena BOIHBIX PACTBOPOB BEILIECTB: KUCIas, HEHTpaabHasl, MEI0YHasl.
Peakuun nonsnoro ooMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pe€aKuuun

HeopraaneCKaﬂ XHUMHUA

2.1

Hemerannsl. [Tonoxenne HemeranioB B [leproanueckoit cucreme
xuMmuueckux snemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHHUS
aTroMoB. Du3HUECKHe CBOMCTBA HEMETAIOB. AJUIOTPOTIHS HEMETATOB (Ha
npuMepe KUCIIopoa, cepsl, pocdopa u yriepoa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETA/UTOB (TaJIOT€HOB, CEPBI, a30Ta,
dbochopa, yriaepoaa u KpeMHHS) U UX COSTUHEHHH (OKCHIOB,
KHUCJIOPOCOACPIKAIIMX KUCIOT, BOJOPOIHBIX coequHeHui). [IpuMeneHme
BOKHEUIIIMX HEMETAIOB U UX COECIMHEHUN

2.3

Mertamnsl. IlonoxxeHue MeTajaaoB B HCpHOI{H‘lCCKOﬁ CHUCTEMEC XUMHNYCCKHUX




anemenToB J[.U. MenzeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
o0oJouek aToMoB MeTa/uioB. O0mmue Gpu3nIecKue CBOHCTBA METAILIOB.
CruiaBbl METAIIOB. DICKTPOXUMUYCCKUH PSIJI HAPSHKEHUI METaIIIOB

24

XUMHUYECKUE CBOMCTBA BAKHEHUIITMX METAUIOB (HATPHH, KaJIHid, KaIbIIUH,
MarHuy, aJlOMHHAHN, IHHK, XPOM, XKeJIe30, Me/Ib) U UX coenuHeHuid. OOrme
CHOCOOBI IOJyYeHHS METAIIOB. [I[pMEHEeHHE METAIIIIOB B OBITY M TEXHUKE

2.5

I'enernueckas cBsI3b HCOPraHM4C€CKMUX BCUICCTB, NPHUHAMJIC)KAIIUX K
Pa3IMIHbBIM KJ1acCaM

XUMHS U )KU3Hb

3.1

Ponb xumuu B 06ecrieueHnn SKOJIOTUYECKON, SHEPTETUUECKON U TTUIIEBOI
0€30MacHOCTH, pa3BUTUU MEIUIIUHBI. [[OHITHE 0 HAYYHBIX METOIaX
MO3HAHHUS BEIIECTB U XUMUYECKUX PEaKIUI

3.2

[IpencraBnenust 00 00X HAYYHBIX MPUHIUIIAX TPOMBIIIIJIEHHOTO
MTOJTYy4YEHUS BAXKHEHUIINX BEIIECTB. Yen0BEK B MUPE BEIIECTB U MATEPHUAJIOB!
BAKHEWIIINE CTPOUTENIBHBIE MAaTEPUAIbl, KOHCTPYKIIMOHHBIE MATEPUAJIBI,
KpacKH, CTEKJIO, KEpaMHKa, MaTEpHaJIbl JUIsl dJIEKTPOHUKH, HAHOMAaTEpHaIbI,
OpraHUYecKre U MUHEpaJIbHbIE YI0OpEHUS

3.3

XUMHA " 3J0pPOBLEE YECJIOBECKa. IMpaBujia UCIIOJIb30BaHUA JICKAPCTBCHHBIX
MpernaparoB, MpaBmiia 0€30TTaCHOTO UCTIONB30BaHUS TPENapaToB OBITOBOM
XMMUU B TIOBCETHEBHOM KH3HH

IIpoBepsiembie HA EI'D 1o XuMuu TpedOBAHUSA K

pe3yJbraram

ocsoenus OOII COO

Kon
IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NpoBePsSIEMOro OOII COO
pe3yJbTara
1 Brnagenue cucteMoi XMMHUYECKHX 3HAHUH, KOTOpas BKJIHOYAET:
OCHOBOITOJIATAIOIIHE MOHATHS (XUMHUCCKHI 2JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, U-3J1eKTpOHHBIE OPOUTATH ATOMOB,
OCHOBHOE ¥ BO30YXKJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JICKTPOOTPUIIATEILHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKast
1.1 CBs13b (O- U T-CBsI3b, KPATHBIC CBA3M), THOPHIU3AINS aTOMHBIX OpOHTaIeH,

KpHUCTaJNINYecKasi pelieTka, MoJib, MOJIIpHAsl Macca, MOJISIPHBINA 00beM,
MOJIsipHast KOHIIEHTPAIKs, PACTBOPHI (MCTUHHBIC, TUCTIEPCHBIE CUCTEMBI),
KPUCTAJNIOTUAPATHI, YIJIEPOIHBIN CKeNeT, PyHKIMOHANbHAs TPYIIa,
paauKai, u30Mepbl, CTPYKTypHas popmyia, nzomepus (CTpyKTypHas,




reomerpudeckas (Luc-, TpaHCH30MEpHs), TOMOJIOTUYECKHUIT psiji,
TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPO- U a30TCOACPKALIUE COCTUHEHNU,
OMOJIOTMYECKU aKTHBHBIC BelIeCTBA (YrIIEBOIbI, XKHUPBI, OCIIKU), MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIMHEHMS,
KPEKUHT, pUu(OPMUHT, TUIIBI XAMUYECCKUX Peakiuii (OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE, K30~ U IHIOTEPMUYECKHE, PEAKIIUH HOHHOTO
00MeHa, FOMO- U TeTepOTreHHbIC, 00paTHMBbIC 1 HEOOpPaTUMBbIE), PACTBOP,
AJIEKTPOJIUTHI, HEANEKTPOJIUTHI, FNEKTPOJIUTUYECKAS TUCCOLMALINS,
CTEIEHb AUCCOLUALINH, OKHCIUTENb, BOCCTAHOBUTEID, dJIEKTPOJIU3,
CKOPOCTh XUMHUYECKON PeaKIiy, XUMUYECKOe PaBHOBECHE)

1.2

TEOPHHU M 3aKOHBI (TEOPHUS] XUMUYECKOTO CTPOCHHSI OPraHMYECKUX BEIIECTB
A.M. bytnepoBa, Teopusi JIEKTPOJTUTHIECKON TUCCOIHAIINH,
[Mepuoauueckuii 3axon JI.J1. MenneneeBa, 3aKkOH COXpaHEHHS MacChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHH, MUPOBO33PEHUYECKUE
3HAHMUS, JIEKAIME B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTHU
XMUMHYECKUX SIBJICHUM, COBPEMEHHBIE MPECTABIEHUS O CTPOECHUU
BEIllECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

IpEACTABICHUA O MCXaHU3MaX XUMHUUYCCKUX peaKHHﬁ,
TEPMOJUHAMHUYCCKUX U KHHETHYCCKUX 3aKOHOMEPHOCTAX UX IIPOTCKAHUA,
0 XUMHUYCCKOM PaBHOBECHH, NTUCIICPCHBIX CUCTEMAX

1.4

(haKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJTYYCHUH U
0€301MacHOM UCIOJIb30BAaHUN BAKHEUIITUX HEOPTAaHUUECKUX U
OPraHWYECKUX BEUIECTB B OBITY U MPAKTUUECKOU MEATEIHLHOCTH YeJIOBEKA

1.5

001Iie HayJHbIC MPUHITAIIBI XUMHUYECKOTO TIPOU3BOICTBA (Ha IpuMepe
MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHoJIa, epepadoTKH
HedTH)

ChopmMupoBaHHOCTH YMEHUI BBISBISTS!

2.1

XapaKTCPHBIC IMTPHU3HAKHU U B3aMMOCBA3b U3YUCHHBIX HOHHTHI;'I, IIPUMCHATH
COOTBETCTBYIOINUEC IMOHATHUA ITPHU OITMCAHHUU CTPOCHUA U CBOICTB
HEOPraHN4€CKUX U OPraHUYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBS3b XMMHUYECKUX 3HAHUM C MIOHATHIMH 1 npeaACTaBJICHHUAMUA
APpYTrux nmpeamMeToB JIsd 00J1€€ 0CO3HAHHOTO MOHUMAHUS U 00BICHEHUS
CYIIHOCTHU MAaTCPpHUAJIbHOI'O CAUHCTBA MUpaA

C(I)OpMI/IpOBaHHO CTh YMCHHUS HMCIIOJIb30BATh.

3.1

HAaVMEHOBAHUS XUMHUUYECKUX COEIUHEHUIN MEXyHApPOJIHOTO CO03a
TEOPETUYECKON U NMPUKIAJHOW XUMHUHU U TPUBUAJIbHBIE HA3BaHUsI BELIECTB,
OTHOCSAIIUXCS K U3YYEHHBIM KJIaCCaM OPraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHU

3.2

XUMUYECKYI0 CUMBOJIMKY JJIS1 COCTaBJIEHUS (POPMYJT HEOPraHMUECKUX
BEI[ECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, COKPAILICHHBIX U
CKENIETHBIX) (POPMYJ OPTaHMYECKUX BEIIECTB

ChopMUpOBaHHOCTh YMEHHUS KIacCU(UIIUPOBATD:




4.1

HEOPraHMYECKHUE BEILECTBA, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHMSI U
KPUTEPHH JUI KIIacCU(DUKAITUN U3Y9aeMbIX XUMHUECKUX 00BEKTOB

4.2

OpraHMYECKUE BELIECTBA, CAMOCTOSATEIbHO BEIOMPATh OCHOBAHUS U
KPUTEPHH IS KJIacCU(UKAIINH U3Y9aeMbIX XUMHUYECKIX 0OBEKTOB

4.3

10 Pa3JINYHBIM MTPU3HAKaM (YHUCITy H COCTABY PeardupyoIIUX BEIIECTB,
TEIUIOBOMY 3P (DEKTy peakinu, U3MCHCHUIO CTEIICHEH OKHCIICHUS
3JIEMEHTOB, 00OPATUMOCTH PEAKIUH, YIACTUIO KaTaar3aTropa)

CpopMHUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30Y)KJICHHOM COCTOSIHHUH) U HOHOB XUMHUYECKUX
anemeHToB 1-4 nepuonos I[lepuonnueckoit cucremsr .. Menaeneesa u
UX BaJICHTHBIE BO3MOXHOCTH, UCTIONB3YSI MIOHATHS S-, p-, 0-3JIEKTPOHHBIE
opOuTamu, YSHEPreTUIECKNE YPOBHU

CpopMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHECHHS
CBOWCTB XUMHUUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MU COSTMHEHHUH TI0
Tepuoaam | rpyram

ChopmMupoBaHHOCTH YMEHHUSI COCTABIATh YPAaBHEHUS XUMHUYECKUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MOCPEACTBOM COCTABJICHHUA
AJIEKTPOHHOTO 0ajlaHca ATUX PEaKIUN

7.2

yYpaBHEHUS peaKkuil pa3InyHbIX TUIIOB; TIOJHBIE U COKpAIICHHbIE
yYpaBHEHUS peakiuii HOHHOTO OOMEHa, YUUTHIBas YCIOBHUSI, TPU KOTOPBIX
9TH peaklUy UIYT 10 KOHIIa

7.3

peaKIMii THAPOIIHN3a, PeaKInii KOMITTIEKCOOOpa3oBaHus (Ha MpUMepe
THIPOKCOKOMIUIEKCOB [[MHKA U aJTFOMUHHS)

ChopmupoBaHHOCTH YMEHUS TOATBEPKAATD:

8.1

Ha KOHKPETHBIX ITPUMEPAX XapaKTEp 3aBUCUMOCTH pCaKHHOHHOﬁ
CIIOCOOHOCTH OpraHn4eCKUuX COC,I[I/IHGHI/Iﬁ OT KPaTHOCTH U THUIIA
KOBaJICHTHOM CBS3U ((5' u T['CBHSI/I), B3aNMMHOI'O BJIMAHUA aTOMOB U I'PYIIII
A4TOMOB B MOJICKYJIAX, a TAKKE OT 0coOeHHOCTEN pcaiun3anu pa3JIMIHbIX
MCXaHHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XapPaKTCPHbIC XUMHUYCCKUC CBOMCTBA BCHIECCTB COOTBETCTBYHOLIMMU
OKCIICPpUMCHTAMU U 3allUCAMUA ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

ChopmupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh COCTAB U BayKHEHIIINE
CBOMCTBA BEILIECTB, MPUHAIEKAINUX K ONIPEAEIECHHBIM KJlaccaM U
IpyInaM CoeAnHEHUH (IPOCThIE BEMIECTBA, OKCHIbI, THAPOKCHIbI, COJIH;
YTIEBOJAOPOIbI, MPOCTHIE APHUPHI, CIUPTHI, PEHOBI, ATbETUIbI, KETOHBHI,
KapOOHOBBIE KHCIOTHI, CIIOKHBIE d(UPBI, )KUPBI, YTIEBOIbI, AMUHBI,
AMHHOKHUCIIOTHI, OCITKH)

10

C(I)OpMI/IpOBaHHOCTB YMCEHUA MMPOBOAUTDL PACYCTHI [0 XUMHYCCKUM
(I)OpMYJ'IaM " YpaBHCHUAM XUMHWYCCKUX pCaKLII/Iﬁ C UCIIOJIb30BAHUECM
(I)I/I3I/I‘-IGCKI/IX BEJIMYWH:




10.1

Maccel (00beMa, KOJIMYeCTBA BEIECTBA) IPOIYKTa PEaKIUH, €CIIH OJTHO U3
HCXOJHBIX BEUIECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHOW MacCOBOM
JI0JICH PacTBOPEHHOT'O BEIECTBA WM JaHO B M30bITKE (MMEET MPUMECH)

10.2

MacCcOBOW MM 0OBEMHOM 107U, BBIX01a IPOAYKTa PEAKIIMU

10.3

TEIUTOBOTO P eKTa peakiuii

10.4

00BbEMHBIX OTHOIIIECHHI ra3oB

10.5

M0 HAXOXKJACHUIO XUMUYECKOM (hOpMYIIbl BEllleCTBa

11

Biranenue cucreMoli 3HaHUM O METOJaX HAy4HOIO ITO3HAHUS SIBJICHUN
MIPUPO/IbI, UCTIONB3YEMbIX B €CTECTBEHHBIX HAYKaX U YMEHHE PUMEHSATh
9TH 3HAHUS NPU IKCIEPUMEHTATbHOM HCCIIEJOBAaHUN BELIECTB U JUIS
00BSCHEHUS XUMUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B IPUPOJIE,
MPaKTUYECKON NEeSTEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU

12

ChopMHUPOBaHHOCTh YMEHUS MPUMEHSTH (MCIOJIb30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEUIECTB VISl SKCIEPUMEHTAIBHON IIPOBEPKH
TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEN MPOTEKaHNUSI XUMHYECKHUX
peakyii ¥ MPOrHO3UPOBAHKS BO3MOKHOCTEN MX OCYIIECTBIICHUS;
CUCTEMHbIE XUMHUYECKUE 3HAHUS 111 00BSCHEHUS U POTHO3UPOBAHUS
SBJICHUH, IMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOAY; JUISl IPUHATHUS
IPaMOTHBIX peUICHU MPOOJIeM B CUTYaIUsIX, CBI3aHHBIX C XUMHUEH

13

ChopmupoBaHHOCTH YMEHHUS MJIAHUPOBATH U MPOBOIUTH XUMUUECKHIA
IKCTIEpUMEHT (TOJTydeHUE U U3yUYeHHE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIINH YTIEBOI0POIOB
Pa3IUYHBIX KJIACCOB M KUCIOPOACOAECPKAIIUX OPraHUUECKUX BEIIECTB,
pelIeHne SKCIIEPUMEHTAIbHBIX 33/1a4 0 PACIO3HABAHUIO HEOPraHUYECKUX
Y OPraHUYECKHX BEIIECTB) C COOIIOICHUEM MPABUII OE30MaCHOTO
oOpallleHus ¢ BelleCTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM;
(dhopMynupoBaTh LI€TU UCCIEA0BAHNUS; IPEICTABIATh B pa3IuYHON hopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLIEHUBAThH UX
JIOCTOBEPHOCTh

14

ChopmupoBaHHOCTH YMEHHUS OCYLIECTBIIATH LI€TICHANPABICHHBIN MOUCK
XAMHUYECKON HH(DOPMAILIUK B PA3IMUHBIX HCTOYHHKAX (HaydHas U yueOHO-
Hay4Has JINTEpaTypa, CpeIcTBa MaccoBOi nHdopmarmu, cetb HTepHET 1
JpYyrue), KPUTHIESCKU aHATM3UPOBATh XUMUIECKYIO HH(POPMAIIHIO,
nepepadaThiBaTh €€ M MCIOJb30BaTh B COOTBETCTBUH C ITOCTABICHHOMN
yueOHOI 3a1adeit

15

ChopMUpOBaHHOCTh YMEHHUSI IPOTHO3UPOBATh, aHATU3UPOBATh U
OLIEHUBATh UH(OPMAIIHMIO ¢ TO3ULIUI 3KOJIOTHYECKOH 6e301acCHOCTH
HOCTIEICTBUI OBITOBOI M TPOU3BOJICTBEHHOM JESATENBHOCTH YENOBEKa,
CBSI3aHHOM C nepepaboTKON BelecTB; chopMHUPOBAaHHOCTh YMEHUH
OCO3HABaTh ONIACHOCTh BO3ACUCTBHSI HA KHUBBIE OPIraHU3MBbI ONPEIECIEHHBIX
BEILECTB, IOHUMAs CMBICH MTOKa3aTelsl IPEIeIbHON J0IyCTUMOMN
KOHIICHTPAIlUH, U MOSACHATh Ha IPUMEpPax CocoObl YMEHBIICHUS U
MIPEIOTBPAILEHUS UX BPEIHOTO BO3ACUCTBHSI HA OPraHU3M 4eJI0BeKa




IlepeueHb 3J1eMEHTOB COIEPKAHUSA, IPOBEPAEMbIX

Ha ¢ AUMHOM I'oCyIapCTBCHHOM 9K3aMCHE€ 110 XMMHUH

Kox

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Crpoenue BemectBa. CoBpeMEeHHasi MOJIENb CTPOCHUSI aTOMA.
Pacrnipenienenue 31eKTpOHOB 10 YIHEPTETUUECKUM YPOBHSIM.
Knaccudukanus xumuueckux 31eMeHTOB. OCOOEHHOCTH CTPOEHUS
JHEPreTUYECKUX YPOBHEH aTOMOB S-, p-, 0-25eMeHTOB. OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAsI KOH(PUTypalHs aToMa.
BasieHTHBIE 21EKTPOHBI

1.2

[Tepuonnueckas cucreMa xumudeckux snemMentoB .M. Menneneena.
®usnueckuit cMbich [lepuonnueckoro 3akona [[.M. MennaeneeBa. [Ipuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIIEMEHTOB M MX COCIMHEHUN IO
MepUoJIaM U rpynmnamM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BENIECTB, BOJOPOJIHBIX COCTMHEHUH, BEICIINX OKCHJIOB M THIPOKCHJIOB

1.3

BanenTHOCTB. DNEKTPOOTPUIIATENHLHOCTh. CTEEHh OKUCIICHUS

1.4

Bubl xuMuveckoii cBs3u (KOBaJICHTHAs, HOHHAS, METaJITHYSCKas,
BOJIOPOJIHAS) U MEXaHU3MbI e€ 00pa3oBaHus. MexXMOJIEKYISIPHbIC
B3auMO/IeiicTBUS. BeriecTBa MOJIEKYIIPHOTO M HEMOJIEKYIISIPHOTO
cTpoeHusl. TUIBI KPUCTATUTMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIECTB OT TUMNA KPUCTATNINYECKON PEIIETKH

1.5

Xumuuaeckas peakius. Kmaccudukanuss XaMHUUECKUX PEakIuid B
HEOPraHWYECKOW U OPraHUYECKON XMMHUHU. 3aKOH COXPAHCHHS MACCHI
BEILECTB

1.6

CKOpOCTb peakiuy, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB

1.7

TemoBsie 3¢ dekThl XuMUYecKux peakiuil. TepMoXuMHUecKue ypaBHEHUS

1.8

OO6parumbie peakuu. XUMUYECKoe paBHOBecue. DaKToOphl, BIUSIONINE HA
COCTOSTHHE XUMUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

DneKkTpoauTHiecKas qucconuarus. CHIbHBIE U CJIA0bIe SJICKTPOJIUTHI.
Cpena BOAHBIX PACTBOPOB BEILIECTB: KUCIas, HEHTpaabHasl, MEI0YHasl.
Crenens nucconmanuu. Peaknun noHHOTO 0OMEHA

1.10

I'maposms coneit. MonHOE mpousBeeHre BoAbl. BOIOPOAHBIN OKA3aTENb
(pH) pactBopa

1.11

CnocoObl BBIPAXKCHUS KOHIICHTpALUU PaCTBOPOB: MacCOBas J0JIs
pPaCcTBOPCHHOT'O BEIICCTBA, MOJISIpHAA KOHILICHTpAausl. HacepleHnHsie u
HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTh. KpI/ICTaJ'IJ'IOI‘I/I)IpaTLI

1.12

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC pCaKkuuu. IloBeneHue BEIIECTB B
cpcaax € pa3HbIM 3HAYCHHUEM pH Merto sl SJICKTPOHHOT'O OaraHca




1.13

DJIEeKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPraHUUYECKON XUMUU

2.1

Knaccudukamus Heoprannuecknx coeaunenuii. Homenknarypa
HEOPraHNYECKUX BELIECTB

2.2

XUMHUYECKUE CBOMCTBA BAKHEHUIITMX METAUIOB (HATPH, KaJIHid, KaIbIIUH,
MarHui, aJlOMHHAHN, IHHK, XPOM, XKeJIe30, Me/Ib) U UX coenuHeHuid. OOrme
CHOCOOBI TIOJYYCHHSI METAJIIOB

2.3

XUMHUYECKUE CBONCTBA BAKHEHUIITMX HEMETAIIOB (raJloreHoB, CEphl, a30Ta,
dochopa, yriaepoaa U KpeMHUS) U UX COSAMHEHHH (OKCHIOB,
KHUCJIOPOCOACPIKAIIMX KHCIOT, BOJOPOTHBIX COCTMHEHHUH )
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I'eHeTnueckas CBsA3b HEOPraHMYECKUX BELIECTB, NPUHAICKAIIUX K
pa3IMYHBIM KJIaccam

2.5

Wnentuduxanus Heopraundeckux coequHeHnid. KauecTBeHHbIC peakinu
Ha HEOPTraHMYECKHE BEIIECTBA U MOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcHOBHBIE TIOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
coenuHeHu A.M. BytnepoBa. YTiepoIHbIi CKEIET OpraHudeCcKoin
MOJIeKyJbl. KpaTHOCTE XUMHUECKOH CBS3H, G- U TT-CBS3H, SP°-, SP?-, SP-
TUOpUIM3AIIY OpOUTAICH aTOMOB yriepoia. 3aBUCUMOCTh CBOHCTB
BEILIECTB OT XMMUYECKOT0 CTPOEHHUSI MOJIeKyIL. ['omoutory.
I'omonoruueckuii psaa. Usomepus u u3omepol

3.2

[Tonsatue o pyHKIIMOHATBHOM Tpymiie. OpueHTaMOHHbIE Y (HEKTHI
3aMEeCTUTENCH

3.3

[IpencraBnenue o kiaccudukay OpraHnyeckux BeuiecTs. HoMenkinatypa
OpraHMYEeCKUX COCAMHEHUH (CHCTeMaTH4ecKast) U TPUBUAIbHBIC HA3BaAHHS
BaXHEHIIINX MpeACTaBUTENICH KI1acCOB OPraHUYECKUX BEIIECTB

3.4

CB0OOHOpAIMKAIBHBIA K MOHHBIM MeXaHW3MBbI peakiuu. [loHsTre o
Hykneodwuie u anekrpoduie. [Ipasmno MapkoBuukoBa. [Ipasuno 3aiiiieBa

3.5

Ankanpl. XMMHYECKHE CBOMCTBA aJIKAHOB. TaJIOrCHUPOBAHUC,
ACTUAPUPOBAHUC, TCPMHUYCCKOC PA3JIOKCHUC, KPCKUHI', H30MCPU3allH],
TOpCHUC. HonyquI/Ie AJIKaHOB. ]_[I/IKJ'IoaJ'IKaHBI. CHCHI/IQ)I/IKa CBOICTB
IMUKJIOAJIKAHOB C MaJIbIM Pa3MCpOM LUKIJIA. Peakiiuu MMPpUCOCIUHCHUA U
paanuKaJIbHOT'O 3aMCIICHUA

3.6

Ankenbl. XMMHUYECKHUE CBOMCTBA. peaknun NpuCoOCANHCHUA
(raHOreHI/IpOBaHI/IC, TUAPHUPOBAHUE, THAPOTAJIOTCHUPOBAHUC, FI/II[paTaI_II/IH),
TOpCHUA, OKHUCIICHUA U TIOJIMMCPHU3AlINN. HpOMBII_HJ'IeHHBIC u J'Ia60paT0pHBIe
CITIOCOOBI IMOJIYy4YCHUSA AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XUMHYECKHE CBOICTBA aJKaJNEHOB: pCakiun nMpuCOCANHCHUSA
(TI/I,Z[pI/IpOBaHI/Ie, FaHOTCHI/IpOBaHI/Ie), TOpCHUA U NOJIMMCpU3alnu.
HOJ'Iy‘-ICHI/IC aJIKaJUCHOB

3.8

AnkvHbI. XMMHAYECKHE CBOMCTBA. pCaknun NpuCoOCANHCHUA




(ramoreHupoBaHue, THIPUPOBAHUE, TUAPATALHS, THAPOTaJIOr CHUPOBAHHE)
KaK Ccroco0 MoJIy4eHus: HOJUMEPOB U APYTUX MOJIE3HBIX IPOIYKTOB.
PeaKLII/II/I 3aMCIICHUA. FOpeHI/Ie allCTHUJICHA KaK UCTOYHHUK
BBICOKOTEMIICPATYPHOI'O IIJIAMCHHA JI1 CBAPKH U PE3KU MCTAJIJIOB.
[IpumeHeHue aneTuiieHa

3.9

Apenbl. XUMUYECKHE CBOMCTBA OEH30J1a: Peakuu dIEKTPOPUIHLHOTO
3aMelleH s, PUCOoeIMHeHHs (THAPUPOBaHKE, rAJIOTeHUpOBaHue). Peakiust
ropenusi. OCOOEHHOCTH XMMUYECKUX CBOMCTB ToyoJa. [lomyuenue
6en3os1a. OCOOEHHOCTH XUMUYECKUX CBOMCTB cTHpoJia. [lomumepusanus
ctuposa. CriocoOsl MoJIydeHus: U IPUMEHEHNE apOMaTHUYECKUX
YTJIEBOJOPOJIOB

3.10

Cruprel. [IpenenbHbie 0THOATOMHBIEC CTUPTHL. XUMHYECKHUE CBONCTBA:
B3aMMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTAaHOBJIEHUS HATWYUS
TUIAPOKCOTPYIIIIBI, C TaJIOTEHOBOJAOPOAAMH KaK CIIOCO0 MOTyYeHUs
pacTBOPUTENEH, BHYTPU- U MEKMOJICKYJISIpHast Aeruaparamnus. Peakius
ropenust. [Tonydenue sTaHoa: peakiust OpoKEHUS TIIFOKO3bI, THIpaTAIIs
STUJICHA. DTUJICHIJIMKOJb U TJIMLIEPUH KaK MPEJACTABUTENN MPEIETbHBIX
MHOTOaTOMHBIX CIIUPTOB

3.11

denon. XuMudeckue cBoicTBa (heHoa (peakiuu ¢ HaTpueM, THAPOKCUIOM
Hatpus, Opomom). [Tonydenue deHoa

3.12

Anpnerusipl. XUMUYECKHE CBOMCTBA MPEACTbHBIX AJIbJIETHU]IOB!
TUAPUPOBAHNE; KAUECTBEHHBIC PEAKIIUU HA KapOOHWIBHYIO TPYIITY
(peakmmst «cepeOPSIHOTO 3epKajiay), B3aUMOICHCTBHE C THAPOKCHIOM MEIN
(1. IMonydenue mpeaenbHBIX albACTHI0B; OKHCICHHUE CITUPTOB,
TUpaTanys areTuiIeHa. AIIETOH KaK IIPEICTaBUTENbh KETOHOB.
OcoOEHHOCTH peaKIMi OKUCIICHHS alleTOHA

3.13

Kap6OHOBBIe KUCJIOThI. XMMHYECKHE CBOMCTBA MPpEACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI:>IX KuCca0T. OCOOEHHOCTH XUMHYECKUX CBOMCTB
MypaBBHHOﬁ KHUCJIOTHI. HonyquI/Ie MNpEaACIbHBIX OJJHOOCHOBHBIX
Kap6OHOBBIX KHCJIOT. OKHCJICHHUE aJIKaHOB, aJIKCHOB, IICPBUYHBIX CIIMPTOB,
AJIbACTUIOB. Bricmme MMPEACIbHBIC U HEIIPEACIIBbHBIC Kap6OHOBBI€ KHCJIOTBI

3.14

Crnosxuble 3¢upsl 1 xupbl. CIocOOBI MOTYUYEHUS CIOKHBIX dPHUPOB.
OO6paTtumocts peakiuu tepudukanuu. [Ipumenenne cnoxHbIX 3UPOB B
MUIIeBON U map(roMepHO MPOMBIILIEHHOCTH. JKUPBI KaK CII0KHBIE dPUPHI
TJIMIIEPUHA U BBICIIUX KApOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA )KUPOB!
TUAPUPOBaHUE, OKHcIeHue. ['uaponus, ninu oMbIJICHHE, KUPOB KaK CIIOco0
MPOMBIIIJICHHOTO MOJIy4eHHS COJIeH BRICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT

3.15

XHMMHUYECKHE CBOMCTBA IIIOKO3bI. peaKknuun € yHaCTUCM CIIUPTOBBIX U
albACTUAHON TpyIiin 1 MOJIOYHOKHUCIIOC 6p0>1<eHHe. HpI/IMCHeHI/Ie I'JTFOKO3HI,
€€ 3HAYCHHUC B JKUBHCACATCIIbHOCTU OPraHu3mMa. ﬂHC&X&pI/II{H: caxapo3a,
ManbTo3a. BoccTaHaBIMBaloIe 1 HEBOCCTAaHABINBAIOIIINE Aucaxapuabl.
FI/I,I[pOJ'II/B AUCaxapuaoB. Honncaxapn,um: Kpaxmall, TJIMKOT'CH. CTpOCHI/IC
MaKpOMOJICKYJI KpaxMaJia, INNIMKOI'CHA U LCIIIIOJIO3BbI. du3nyecKkue CBOMCTBA
KpaxmMalia 1 OCJITFOJIO3BbI. XUMHUYECKHE CBOMCTBA Kpaxmayia: THIpOJIn3,




KaueCTBEHHAs peakius ¢ H0J0M. XUMUYECKUE CBOMCTBA LIEIJUIIOIO03BI:
THIIPOJIN3, TToSTydeHue 3(pupoB nemnono3sl. [lonsariue 06 HCKyCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIEJIK)

3.16

AMUHBI. AMHUHBI KaK OpTaHUYECKHUE OCHOBAHUS: PEAKIIUU C BOJIOM,
KHUCIIOTAMU, PEaKIUs TOPEeHUs. AHUIUH KaK IPEICTaBUTEIb
apOMaTHYECKUX aMUHOB. XMMHYECKHE CBOMCTBA AaHUJIMHA:
B3aUMOJICHCTBHUE C KUCTOTaMH, OpOMHOM BOJI0H, okuciienue. [lomydenue
aMUHOB aJKUJIMPOBAHUEM aMMHAKa U BOCCTAHOBJIICHHEM
HUTPOIIPOU3BOIHBIX YTIIEBOJOPOIOB

3.17

AMMHOKHUCIIOTHI ¥ O€TTKH. AMHUHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHUYECKHE
coenuHeHusi. OCHOBHbIE AMUHOKHUCIIOTHI, 00pa3yromue OesKu.
XuMHYECKHE CBOMCTBA OEJIKOB: THAPOIIN3, J€HATYPallUsl, KaueCTBEHHbIE
(uBeTHBIC) peaKiuu Ha OeNKH

3.18

CrtpoeHnue u CTpyKTypa MoJuMepoB. 3aBUCUMOCTH CBOMCTB TIOJIUMEPOB OT
cTpoeHus MoJieKysl. OCHOBHBIE CTIOCOOBI TIOJTYUCHHS
BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁ: pPE€aKkiun NoJIMMeEpUu3anuu u
IIOJIMKOHACHCAII1H. Knaccmanaum{ BOJIOKOH

3.19

Nnentndukarnus opranndecknx coequHeHni. Pemenue
AKCIEPUMEHTAIBHBIX 33]1a4 Ha PACIIO3HABAHME OPTraHUYECKUX BEILIECTB

3.20

I'enernueckas cBSI3b MCXKAY KlIaCCaMH OPraHu4C€CKHUX CoeI[I/IHeHI/Iﬁ

XUMHA U )KU3HD

4.1

Xumus B TOBCEAHEBHOM ku3HU. [IpaBuia 6e30macHoOM paboThI ¢ €KUM,
TOPIOYUMH ¥ TOKCUYHBIMHU BEIIECTBAMH, CPEJCTBAMH OBITOBOM XUMUH

4.2

XUMUS U 3I0pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEIBCKOE XO3SHUCTBO.
XWUMHS B IPOMBIITUICHHOCTH. XUMHSI M SHEPTETHKA: IPUPOTHBIN 1
MOMYTHBINA He(PTSIHOM raspl, ©X COCTaB U UcIoyb3oBaHue. CoctaB HEPTH U
ee nepepaboTka (IPUPOHBIC HCTOYHHUKH YIIIEBOIOPOIOB)

4.3

XUMHUSA U 9KOJIOTHS. XUMHUUECKOE 3arpsi3HEHHE OKPYXKAIOIIeH cpeibl U ero
nocneactsus. Oxpana ruapocdepsl, HouBbl, atMmochepsl, Gaopsl u dhayHb
OT XUMHYECKOTro 3arpsisHeHus. [Ipobiema 0TX010B U MOOOUHBIX
IPOIYKTOB. ANbTepHATHUBHBIC HCTOYHUKU YHEPTUH

4.4

O6H_[I/Ie MMpCACTABJICHHA O IIPOMBIINIJICHHBIX croco0ax MMOJIYUYCHUA
XMMHNYCCKHX BCIICCTB (Ha IMpUMEPEC IIPOU3BOJACTBA aMMHUAKaA, CCpHOfI
KI/ICJ'IOTLI). I'IepHElfi U [BETHAasA MCTAJLITYypTrUsl. CTeKJIO ¥ CHIIMKaTHas
IMPOMBIIIJICHHOCTD. HpOMBIH_IJ'IeHHaSI OpraHn4eCcKas XuMus. CBIpBe JJIsL
OpraHquCKOﬁ IMPOMBINIJICHHOCTHU

Tunsr paCYCTHBIX 3a4a4

5.1

PacdeTsl Macchl BellleCTBa WU 00beMa ra3os 10 HU3BCCTHOMY KOJIMUCCTBY
BCIICCTBA, MaCcC€ UJIN O6’B€My OJIHOT'O N3 Y4aCTBYIOIIUX B PCAKIUU
BCIICCTB

5.2

Pacuets! TemoBoro 3dexra peakuu




5.3 Pacuersl 00BEeMHBIX OTHOLICHHUN T'a30B MIPU XUMUYECKUX PEAKLIUAX

Pacuetsl Macchbl (0ObeMa, KOJIMUECTBA BELIECTBA) IPOIYKTOB PEAKIIHH,

54
€CJIH OJTHO M3 BEIECTB JaHO B U30BITKE (MMEET MIPUMECH)

Pacuersl MmaccoBoll miiM 00BEMHOM JI0JIM BBIX0JIa IPOAYKTA PEAKLIUU OT
TEOPETUYECKU BO3MOKHOTO

5.5

Pacuetsl Macchl (0ObeMa, KOJIMUECTBA BEIIECTBA) POIYKTA PEaKIIUH, €CIIN
5.6 OJIHO M3 BEWIECTB JIaHO B BUJIE PACTBOPA C OMPEAECICHHOM MacCOBOM J0JIEeH
PacTBOPEHHOTO BEIIECTBA

PacdeThl ¢ MCIOIb30BaHUEM ITOHSATHH «MaccoBas A0JIs1», «KMOJIIpHAasa
KOHICHTpalusa», «paCTBOPUMOCTD»

o.7

Haxoxnaenne MosekymnsipHoii (opMysIbl OPraHU4ECKOTr0 BELIECTBA 110 €To
5.8 IINIOTHOCTHU U MaCCOBBIM J0JIAM 3JIEMEHTOB, BXOIAIIIUX B €TI0 COCTaB, UJIN
10 IMPOXYKTaM CrOpaHus

Coaep:kaHue y4eOHOIro npeaMera

10-1 kJacce

OPI'AHUYECKASA XUMUSA
TeopeTrnyeckue 0CHOBbI OPraHUYeCKOl XUMHH

[Ipenmer oprannueckoi XuMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE

B [IOJIyUE€HUHU HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOCHUS OpraHUYECKUX COCTUHEHUIMA
A.M. bytiepoBa, ee 0oCHOBHbIE NOJOXKEHUSI. CTPYKTypHBIE (DOPMYIIBI OpraHUYECKUX
BelecTB. ['omosorus, usomepus. XUMHUUYECKasi CBA3b B OPraHUYECKUX COCTUHEHUSIX —
OJIMHApHBIE U KPAaTHBIE CBSI3U.

Hpe,[[CTaBJ'IeHI/IC (6] Knaccn(bnxaunn OPraHUuYCCKUX BCIICCTB. HOMGHKHaTypa OPraHu4CCKUux
COCJIMHEHU U (CI/ICTeMaTI/I‘IeCKaH) H TPUBHAJIbHbLIC HA3BAHU Ba)KHEHMIITNX HpeHCTaBHTeHeﬁ
KJIACCOB OPraHN4YCCKUX BCIICCTB.

DKCIEPUMEHTAIbHBIC METO/IbI H3yYCHUSI BEIIECTB U MX MIPEBPAILCHHUIT: 03HAKOMIICHHE C
o0pasiaMu OpraHMYecKUX BEHIECTB U MaTepUaIaMi Ha HX OCHOBE, MOJICIHPOBAHIE MOJIEKYIT
OpraHUYECKUX BEIECTB, HAOIIOICHUE U OIIMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB MO
NPEBPAICHUIO OPraHUYECKHUX BEIECTB MPH HarpeBaHuH (IUIaBlICHUE, OOyrTHBaHHE U
rOpeHue).

Yraesoaopoasl
AJNKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKHUH psiA. MeTaH U 3TaH — pocTenine

MIIPEACTAaBUTECIINA AJIKAHOB: (I)I/I3I/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA (pCaKI_II/II/I 3aMCIICHUA U
FOpeHI/Iﬂ), HaXO0XXACHUC B IPHUPOAC, MOJTYUCHUC U IPUMCHCHUC.



AJKeHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUH psAl. DTUIIEH U MPONMIIEH — IIPOCTENIINE
NPE/ICTABUTEIN AJIKEHOB. (PM3MYECKUE U XUMHUUECKHE CBOIMCTBA (Peakuy THIPUPOBAHUS,
raJOreHUPOBAHUS, THPATAIMH, OKUCIICHHS U TTOJMMEPH3aLlUH), TOJy4eHHE U IIPUMEHEHUE.

Ankamuensl: Oyraguen-1,3 u metunOyraauen-1,3: crpoenue, BaXHEHIINE XUMUYECKUE
cBoiicTBa (peakuus moymmepu3anun). [loydeHrne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJKUHBI: cOCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTHYECKUN psia. ALIETUIIEH — IPOCTEUIIHIMA
MPE/ICTABUTEIb ATKHHOB: COCTaB, CTPOCHHUE, (PU3UUCCKHUE M XMMUYECKHE CBOWCTBA (peaKkiun
THJPUPOBAHUS, TaJIOTCHUPOBAHUSI, TUAPATAIIMH, TOPCHUS), TIOy4CHUE U IPUMCHEHHE.

Apensl. Bensout: cocrag, ctpoeHue, GU3NUECKUE M XUMUYECKHE CBOWCTBA (peaKiuu
raJJOreHUPOBAHUS U HUTPOBAHMUS), MOJIydCHHE U IPUMEHEHHE. TOKCHYHOCTH apeHOB.
['enernueckas CBsI3b MEXKY YIIE€BOJAOPOAAMU, IPUHAIEKANUMH K PA3JTMYHBIM KJIACCaM.

[IpupoaHble HCTOYHUKH YTII€BOAOPOIOB. [IpupogHblii Ta3 U NOMyTHbIE HE(PTAHBIE Ta3bl.
Hedtp u ee npoucxoxaenue. CriocoObl nmepepaboTKi HEPTU: TEPEroHKa, KPEKUHT
(TepMuUeCKHii, KATATUTHYSCKHN), TUPoH3. [IpoaykThl iepepaboTku HE(PTH, X IPUMECHEHHE
B NIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCHEPUMEHTATHHBIE METO Bl H3yUEHHUS BEIIECTB M MX MPEBPAIICHHI: 03HAKOMJIICHUE C
o0Opasmamu 1racTMacce, KaydykoB U pe3uHbl, kKosuekuun «Hedptb» u «Yromby,
MOJENUPOBAHUE MOJIEKYJI YIJIEBOIOPOAOB U TaJIOT€HONPOU3BOIHBIX, IPOBEICHHE
MPaKTUYECKON pabOThI: MOJyYeHHE STUJICHA U U3YYEHHE €r0 CBOICTB.

PacuerHbie 3amaun.

Borunciienus mo ypaBHEHHIO XUMUYECKO# peakiuu (Macchl, 00beMa, KOJUIEeCTBA HCXOIHOTO
BEIIIECTBA WJIM MPOJJIYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00beMy, KOJUYECTBY OJTHOTO U3
HCXOJIHBIX BEIIECTB WIIH IMPOIYKTOB PEAKIIHH).

Kucaopoacoaep:xamme opranndeckne coeIuHeHUsI

HpeHeJ'IBHBIe OJHOATOMHBIC CITUPTLI. MeTaHoJI 1 3TaHOI. CTPOCHHUCE, (1)I/I3I/I‘IGCKI/IG u
XHUMHYECKHE CBOMCTBA (peaKHI/II/I C aKTHBHBIMU MCTaJlJIaMH, T'aJIOTCHOBOJ0POAaMH, FOpCHI/Ie),
IIPUMCHCHUC. BO,Z[OpOI[HLIC CBA3U MCXKAY MOJICKYJIaMU CIIUPTOB. I[CﬁCTBHe MCTaHOJIa 1
9TaHOJIa Ha OpraHu3M 4YCJI0BCKaA.

MHoOroaToMHbIC CIIUPTHI. OTUJICHTIINKOJIb U TJIMLICPHUH. CTPOCHHE, (1)I/I3I/I‘ICCKI/IG u
XHUMHYECKHE CBOMCTBA (BSaHMOﬂeﬁCTBHG CO MICJIOYHBIMH MCTAJIJIaMH, KAYCCTBCHHAA PCAKIIUA
Ha MHOI'OaTOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rimmaepuHa 1
OTHUJICHT JINKOJIA.

®deHoJI: CTpPOCHUE MOJIEKYIIBI, (PU3NYecKHe U XUMUUECKUe cBOMCTBA. TOKCHYHOCTD (peHoa.
[Tpumenenue denomna.

AJ'IL,Z[CTI/I,Z[LI. CDOpMaJ'IL,Z[CFI/I,Z[, aleTalIbACTUA. CTPOCHHUE, (I)I/ISI/I‘-ICCKI/IG U XUMHYECKHUE CBOMCTBA
(peaKI_lI/II/I OKHCJICHHA U BOCCTAHOBJICHUS, KAUCCTBCHHBIC pCaKLII/II/I), MOJIYYCHUC U
MPUMCHCHUC.



OAHOOCHOBHEIE TIPe/IeNIbHBIE KApOOHOBBIE KUCIOTH. MypaBbiHAS M YKCYCHASI KUCIIOTHI:
CTpocHHUE, PU3HUECKUE U XUMUYECKUE CBOWCTBA (CBOMCTBA, 00IIME IS Kacca KUCIIOT,
peakius dSTepudHuKaIym), MoTydeHre U npuMeHenne. CTeapruHOBas M OJICHHOBAsI KUCIIOThI
KaK MPEJICTaBUTENIH BBICIIUX KaPOOHOBBIX KUCIOT. MbliIa KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, KX MOIOIIIEE NCUCTBUE.

CrnoxHble 3(pUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HIpON3 CI0KHBIX 2(PUPOB.
Kupsl. 'maponus xupos. [IpumeHenne )xupoB. bruonorudeckas poib KUPOB.

VrIIeBobl: cOCTaB, KiIacCH(UKAILUs yriIeBoaoB (MOHO-, IU- U TOJIcaxapupl). [ moko3a —
MPOCTENIINI MOHOCAaXapu: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (PU3NUECKHE U XUMHUECKHE
cBolicTBa (B3aumoeiicTBue ¢ rumpokcuaoM meau(ll), okuciaeHne aMMHaYHBIM PACTBOPOM
okcuza cepebpa(l), BocctanoBiieHHE, OpPOKEHHE TITFOKO3bI), HAXOXKICHHE B TIPUPO/IE,
npuMeHeHne, onosorudeckas posb. DotocunTres. DpykTo3a Kak ©30MEp TITFOKO3HI.

Kpaxman u niemumronosa Kak mpupoHble moauMepsl. CTpoeHHe Kpaxmaa | [eJUTI0IO36I.
dusnuecKkue ¥ XUMUYECKHAE CBOMCTBA KpaxMaia (THapoJin3, KadeCTBEHHAs PEaKIIns C
Hosom).

DKCIEpUMEHTAIBHBIE METOIBI H3YYEHHS BEMIECTB U MX MPEBPAIICHUI: IPOBEICHHE,
HaOJIIOJIEHNE U ONMCAHUE IEMOHCTPAIHOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIE
pEaKIuK 0THOATOMHBIX CIUPTOB (OKMCIIeHHe dTaHoa okcuaoM menu(ll)), MHOroaTOMHBIX
ciupToB (B3aumoaeiictBre raunepruna ¢ ruapokcuaoM meau(ll)), anpaernnos (okucieHue
aMMHa4YHBIM pacTBopoM okcua cepedpa(l) u rumpokcuaom meau(l1), B3aumoaeiictBre
Kpaxmaiia ¢ HOJ0M), IPOBEICHHE MPAKTHYCCKON pabOTHI: CBOWCTBA paCTBOPA YKCYCHOM
KHCITOTHI.

PacuerHbie 3amaun.

Brranciaenus mo YPaBHCHUTIO XUMHYECKOH peakoumn (MaCCBI, O6”beMa, KOJIM4YECTBA HCXOOHOI'O
BCIICCTBA HUJIK ITPOAYKTA pCaKIHUH 110 U3BECTHBIM MACCE, O6’beMy, KOJMYCCTBY OJHOI'O U3
HUCXOJHBIX BEIICCTB HUJIM ITPOAYKTOB peaKHI/II/I).

A30Tconep>1<amﬂe OpPraHNu4€CKUC COCANHCHUS.

AMMHOKHUCIIOTHI Kak aM(pOTEPHBIE OpraHUYECKUe coeqMHEHUs. DU3HUECKHE U XUMHUUYCCKHE
CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe TIKMIKHA). buomornueckoe 3HaYeHIE aMHHOKHUCIIOT.
IlenTunael.

benku kak MMPpUPOAHBIC BBICOKOMOJICKYJIIAPHBIC COCAUHCHU . HepBI/I‘lHaﬂ, BTOpHUYHAA U
TpETUYHAaA CTPYKTYpa 0cnKoB. XMMHYECKHE CBOMCTBA OEIIKOB: TUApOJIn3, ACHATYypalus,
KauCCTBCHHLBIC PCAKIIMU Ha OCIIKH.

9KCHepI/IMCHTaJ'H>HBIe MCETOJbI U3YUCHUA BCUICCTB U UX npeBpameHI/Iﬁ: Ha6J'II-OI[eHI/Ie u
OIIMCaHUE ACMOHCTPAIlMOHHBIX OIIBITOB: JICHATYpallMs OcIKOB IIpU HaArp€BaHuu, IBCTHLIC

peaxiuu OenKoB.

BricokomoieKyJIsIpHbIe COeIMHEHH S



OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTEIIEHb MOJIUMEPU3ALINU, CPEIHS MOJIeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MTOJIMMEPHU3aLus U
ITOJIMKOHACHCALUS.

3KCHepI/IM€HTaJH)HI)IC MCTOJbI U3YYCHUA BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHC C
o6pa3uaMH MpHUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaAY4YKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmzanus MeXIIpeIMETHBIX CBSI3€H MPH U3yU4eHUH opranmdeckoid xumuu B 10-Mm Kiacce
OCYILIECTBJISIETCS Uepe3 UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYyYHBIX MOHATUH, TaK U
MTOHSATHH, SABIIAIOIIMXCSA CUCTEMHBIMH JUISl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LAKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHATHSI. SIBJICHUE, HAYIHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI,
aHaJIN3, CUHTE3, KIIaCCU(PUKAIINSI, IEPUOANIHOCTD, HAOIOICHHE, H3MEPEHNE, IKCIIEPUMEHT,
MO/JIETUPOBAHHUE.

dusnka: MaTepusi, YHEPTHUS, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTETUIECKUN YPOBEHbD,
BEIIIECTBO, TEJ0, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PU3NUECKHE BEIIMUNHBI U
SIMHUIIBI KX U3MEPCHHUS.

buonorus: knetka, opranusm, ouocdepa, 0OMEH BEIIeCTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BeliecTBa (OEIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE MOPO/bI, MOJIE3HBIE UCKOTIaeMbIE, TOIUIMBO, PECYPCHI.

TexHoJOrnus . MUIIEBHIE IIPOAYKTHBI, OCHOBEI PAlIMOHAJIBHOI'O ITUTAHUA, MOIOIIHUE CPEACTBA,
JICKApCTBEHHBIC 1 KOCMETHUYCCKUC ITpe€riapaThbl, MaT€pHralibl U3 HCKYCCTBECHHBIX 1
CHHTCTHYCCKHUX BOJIOKOH.

11-1 kjace

OBIIAA 1 HEOPTAHMYECKAS XUMMUSA
Teopernyeckue 0CHOBBI XUMHUH

XUMHUECKUH 371eMeHT. ATOM. SIJpo aToMa, U30TOIbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTUUeCKUe YPOBHH, MTOTyPOBHU. ATOMHBIC OpOUTAINH, S-, P-, 0-3JIEMEHTHI.
Oco0eHHOCTH pacipeeNeHHsl JIEKTPOHOB 10 OPOUTAIISIM B aTOMAaX 3JI€MEHTOB MEPBHIX
YeThIpeX NepuoIoB. DIEKTPOHHAS KOHPUTYpaLusi aTOMOB.

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMudeckux aneMeHToB /. 1.
MenpneneeBa. CBsi3b nepuOaMUECKOro 3aKkoHa U [lepnoauieckoil CUCTEMbI XUMUYECKUX
anemeHToB .M. MeHieneeBa ¢ COBpeMEHHOM TeOpuel CTpOEHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMUYECKUX AIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U CIOXKHBIX
BEILIECTB 10 TPyNIaM U MepuoiaM. 3HaUeHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHU HAYKHU.



Ctpoenue BerecTBa. XUMUYECKas CBA3b. BUIbI XUMHUECKOM CBsA3U (KOBaJICHTHAS
HETIOJISIPHAS M TIOJISIPHAsl, HOHHAs!, MeTaJlTueckas). MexaHn3Mbl 00pa30BaHUs KOBAICHTHOM
XUMHUUECKOH CBsI3u (OOMEHHBIH U IOHOPHO-aKLENTOPHBIN). BogopoaHast cBs3b.
BanentHOCTB. DiiekTpooTpULIaTenbHOCTh. CTeneHb OKUcIIeHus. IOHbI: KAaTUOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BeIECTBA. THUIIbI KPUCTAININYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIIA
KPUCTAJUIMYECKOM PEIIETKU.

[TonsTue o qucnepcHpix cucteMax. ICTUHHBIE U KOJUTOUMIHBIE pacTBOPBI. MaccoBas 10s
BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuueckux coequHeHnii. HomeHknatypa HeopraHmueckux BeIecTB.
I'eneTndeckas CBsI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAUICKAINX K PA3IUIHBIM KJIACCAM.

Xumunueckas peakuus. Kiaccupukanys XMMHUECKUX peakliiii B HEOpraHM4ecKon 1
OpPraHNYEeCKON XMMHUH. 3aKOH COXPAaHEHHs MAcCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIIEHUS YPHEPTUHN ITPU XUMHUYECKUX PEAKLIUSIX.

CKopocThb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (pakTopoB. OOpaTHMble peakLnu.
Xumuyeckoe paBHoBecHe. DaKkTOpbI, BIUSIOINE HA COCTOSHNUE XUMUYECKOTO PaBHOBECHSI.
[Tpunnun Jle larense.

DnekTponuTHieckas aucconuanus. CUIbHBIE B clla0ble 37IeKTpoJuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHCIIas, HEUTpaIbHas, IICIOYHAS.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkIuu.

DKCIepUMEHTAIbHBIE METObl U3Y4EHUS BEUIECTB U UX MPEBPAILCHUIN: JeMOHCTpaLUs
tabnun «[lepuonnyeckas cucrema xummuueckux 3nemenTos J.1. MenaeneeBay, usyuenue
MoJelniel KpUCTAJUTMYECKUX PEelIeTOK, HabIoeHne U OTIMCaHNe JeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yioKeHNE MEPOKCHIA BOJIOPO/Ia B IPUCYTCTBUU KaTaaM3aTopa,
oTpeJiesieHUue Cpeibl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHHOIO UHIMKATOPA,
peaKIui HOHHOTO OOMEHa), MPOBEICHHE MPAKTHUYECKO# paboThl «BiHsHIE pa3IHuHbIX
(haKkTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHID.

Pacuernbie 3agaun.

Pacuets! no YPaBHCHUSAM XUMHUUYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHUUCCKUC PACUYCTHI,
PacdCThbl C UCIIOJIb30BAHUCM IMOHATHA «MAaCCOBaA J0JI BCIICCTBA).

Heopranuueckast xumus

Hewmeramnsl. [Tonoxenne Hemerannos B [leproanueckoit cucreMe XMMHUYECKUX JJIEMEHTOB
JI.1. MengeneeBa u 0COOEHHOCTH CTpoeHUs1 aTOMOB. Du3nueckre CBONCTBA HEMETAJUIOB.
AnoTpornus HeMeTaIoB (Ha MpuMepe KUCIopoaa, cepbl, hocdopa u yrieposa).

XUMUYECKHEe CBOWCTBA BAKHEHIITUX HEMETAIIOB (TaJOTeHOB, cephl, a30Ta, (hochopa,
yrjiepoJa U KpEMHHS) U UX COCTUHECHUH (OKCUIOB, KHCIOPOICOACPIKAIIMX KUCIIOT,
BOJIOPOJIHBIX COSTUMHEHHIA).



[IpruMmeHeHne BaKHENIINX HEMETAIJIIOB U UX COEAUHEHUN.

Meramisbl. [lonoxenue meramios B [lepuoauueckoit cucreme XUMUYECKUX diaemeHToB J1.1.
MenneneeBa. OCOOCHHOCTH CTPOCHHS ICKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. OOrime
¢u3nveckue cBoiicTBa MeTaiioB. CIUTaBbl METAILIOB. DJIEKTPOXUMHUYECKUH Psijl HAPSHKCHUN
METaJJIOB.

XUMHYECKUE CBOMCTBA BAKHEHUIITMX METAUIOB (HATPH, KaIuid, KaIbIUHA, MarHHH,
ATIOMUHUH, IIUHK, XPOM, XKeJIe30, ME/Ib) U UX COCTMHCHUH.

O6mue cnocoOwl moTydeHus: MeTauioB. [I[puMeHeHre MeTaioB B OBITY M TEXHUKE.

DKCIepUMEHTAIbHBIC METOJIbI U3YUEHUSI BEIIECTB U MX MPEBPAICHNN: H3YUCHNE KOJUICKIHH
«MeTaIsl U CIUIaBbl», 00pa3oB HEMETAIJIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HAOJIIO/ICHUE U ONTMCAHUE IEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aUMOJICHCTBHUE
THIPOKCH/IA ATFOMUHHUS C PACTBOPAMH KHCJIOT M IIENIOUeH, KaueCTBEHHbBIC PEaKIMU Ha
KaTHOHBI METAJLJIOB).

Pacuernrie 3amaun.

PacueTsr Maccel BemecTBa wim 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIONIMX B PEAKIIMHU BEIIECTB, pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3 BEIICCTB UMEET IIPUMECH.

XuMud ¥ ;KU3Hb

Ponbs xumuu B o6ecrieueHnn SKOJOTUYECKON, YHEPreTUYECKON U TTUIIEBOM 0€30TacHOCTH,
pa3BUTUU MeIUIUHBL. [IOHSITHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKIui.

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_[I/IX HAaY4YHBIX ITPUHIUIIAX IIPOMBIIIJICHHOI'O ITOJTYUYCHUA Ba)KHEHIITNX
BCIICCTB.

Yenosek B MHpPE BEIICCTB U MAaTCPHUAJIOB. BaKHEHIIINE CTPOUTECIIBHBIC MAaTCPUAJIBI,
KOHCTPYKINMOHHBIC MAaTCpHaJibl, KPACKHU, CTCKIIO, KEpAaMUKa, MaTCPUAJIbI AJId 3JICKTPOHUKH,
HaHOMAaTCpHuaJibl, OPraHu4CCKUC U MUHECPAJIbHBIC y,I[O6pCHI/I$I.

XuMus 1 3JI0POBBE YCIOBEKA. IIpaBUJIa UCIIOJb30BaHU: JICKAPCTBCHHBIX IIPEIIApaTOB,
IIpaBuJIa 0€3011aCHOT0 MCIIOIL30BaHUS IperaparoB OBITOBOM XMMHH B HOBCCHHGBHOﬁ JKHN3HHU.

Me)KHpeI[MCTHI)Ie CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3eH MPU U3yueHUH o01Iell 1 HeopraHuueckoi xuMuu B 11-
M KJIacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOLUX €CTeCTBEHHO-HAYUYHBIX
MOHATHUH, TaK U MOHATUH, SIBJISIOLUINXCS CUCTEMHBIMH JUIS OTJCIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

O6nme €CTCCTBCHHO-HAYYHBIC IIOHATHS . Hay‘-IHBIfI (I)aKT, THUIIOTE34a, 3aKOH, TCOPH, aHAIN3,
CHHTC3, KJ'IaCCI/I(pI/IKaLII/ISI, NEpUOANYIHOCTD, Ha6JIIOI[CHI/IG, SKCIICPUMCHT, MOACIIUPOBAHUE,
HU3MCPCHUEC, SABJIICHUC.



dusnka: Matepusi, SHEPrUs, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOTI,
PaIOaKTUBHOCTD, MOJIEKYJIA, SHEPTeTUYECKUM YPOBEHB, BEIIECTBO, TE€NO, 00bEM, arperaTHoe
COCTOSTHUE BEIIECTBA, (PM3NYECKUE BETMUMHBI U €AMHUIIBI X U3MEPEHHSI, CKOPOCTb.

Buosorus: xierka, opraHu3M, SKocucTeMa, Ornocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BHUTaMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TIOPO/IBI, TIOJE3HBIE HCKOMIAeMBbI€, TOILIIMBO, PECYPCHI.

TexHonorns. XuMudecKas IMPOMBINIJICHHOCTD, METAJLNIYPIrus, IpOU3BOJACTBO CTPOUTCIILHBIX
MaTcpuaios, CEITbCKOXO03SIMCTBCHHOE IMPOU3BOACTBO, MUIICBAA MPOMBIIIJICHHOCTD,
@apMaHGBTI/I‘-IGCKaﬂ MMPOMBIIIINICHHOCTD, ITPONU3BOJACTBO KOCMECTUUCCKUX IMTPECIIapaToB,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCPHUATIOB, SJICKTPOHHAS NPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOTHH.

Temaruuyeckoe IIAHNPOBAHME

Temarnueckoe manupoBanue mo xumun it 10—11-X K1accoB COCTaBIEHO C yUETOM
paboueii mporpaMmbl BociuTanus. BHeceHbl TeMbl, 00ecneunBarofe pealn3ainio HeJeBbIX
MpHOPUTETOB BocniuTanus odydaronuxcs COO uepe3 n3ydyeHne XuMHUu.

B BocniuTanuu 00y4aromuxcsi FOHOIIECKOTO BO3pacTa TaKUM MPHOPUTETOM SIBIISETCS
co3/IaHue OJIArOTPUSITHBIX YCIOBUHN TSl MPUOOPETEHUS OO YyJaIOIIUMHUCS OTIBITA
OCYILIECTBJICHUS COLIMAIbHO 3HAYUMBIX Jiej1. Brienenrne JaHHOTO MPUOPUTETA CBSA3AHO C
MOTPEOHOCTHIO OOYUAIOMINUXCS B )KU3HEHHOM CaMOOIIPECIICHUH, B BBIOOPE JaTbHEHIIIETO
YKU3HEHHOTO ITyTH, KOTOPBIM OTKPBIBAETCA MEepesl HUMU Ha IOPOTe CaMOCTOSATEIbHOMN
B3pOCJION KU3HU.

Ha ypoxax xumuu o0y4aromiuecs MOTyT IpuoOpecTu:

e OIBIT CAMOCTOSITEILHOTO MPUOOPETCHMS HOBBIX 3HAHWMU, TPOBEACHUS HAyYHBIX
HCCIIeI0BaHUH, OIBIT IPOSKTHOM JIEATEILHOCTH;

e OIBIT CAMOIIO3HAHMS M CAMOAHAJIN3a, OTBIT COIUATBHO MPUEMIIEMOTO
CaMOBBIPOKECHHS M CaMOpEaTN3allnH;

o <..>

«r

10-# kaacce
KoauvecTBo yacos DJIeKTPOHHBbIE

HaumenoBanue
Ne (uudposbie)
n/n | PA3ACT0B 0 TEM B Kontposbhbie | TIpakTHueckHe | ggpazopaTenbHble

MPOrpaMMblI cero 6 6

PaooThI Pa0d0ThI pecypcbl

Pazgen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOi XUMHH

[Ipenmer
1.1 |opranuueckoif xumuu. |3 <..>
Teopus crpoeHus




OpraHNYECKUX
coenuHeHuit A.M.
byrneposa

Hroro no pazneny

Paznen 2. YrieBoaopoabl

[IpenenbHble
2.1 | yrmeBomopoasl —
aJIKaHbl

Henpenenbusbie
YIJ1€BOJOPOBI:
QJIKeHbI, aJIKa/IUEHBI,
AJIKUHBI

2.2

ApomaTtnyeckue
YTIEBOAOPOIBI

2.3

[Ipuponusie
WCTOYHHUKH
YIJI€BOJOPOJOB U UX
nepepaboTka

24

Hroro no pazneny

13

Paznen 3. Kucioponoconep:kauye opraHudeckne coeTuHeHust

3.1 | Comptel. deHon 3
AJbIeruasl.
Kap6onoBrsie

3.2 |9 7 1
KUCHOTEL CIIOKHBIE
3¢hupsI

3.3 | YreBoasl 3 2

Hroro mo pazgeny 13

Pa3nen 4. A3oTcoaep:kamme opraHudeckne coeTHHeHUs
AMUHEL

4.1 | AMUHOKHUCIIOTEL. 3
benkn

Utoro no pazneny 3

Pazgen 5. BbicokoMoJ1eKyJIsIpHbIE COeIMHEHUSs

IInacTtMaccel.
51 2
Kayuykn. Bonoxna
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO
YACOB I1IO 34 3 2

[TPOTPAMME




11-1 kjaace

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM (ungposrie)
wn |P Beero Kontpoabneie | IIpakTuueckne | ogpazopaTenbHbie
HporpaMmel padoThbI paboThbI pecypeb
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHMU
CtpoeHue aToMOB.
[Tepuonnueckuii
3aKOH U
1.1 |Ilepuonuueckas 3 <.>
CUCTEMA XUMHUYECKUX
anemenTtoB JI.1.
MenneneeBa
CrpoeHue BelecTBa.
1.2 | MHoroo0Opasue 4 <..>
BEIECTB
1.3 | Xumuueckue peakuuu | 6 1 1 <..>
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckas XumMust
2.1 |Meramnsl 6 1 <..>
2.2 | Hemeramibl 9 1 1 <..>
CBs3b
HEOPraHUYECKUX U
2.3 P 2 <.>
OpPraHUYECKUX
BEIECTB
Hroro mo pazgeny 17
Pa3znea 3. Xumus 4 KU3HL
3.1 | Xumus 1 KU3Hb 4 <..>
Utoro no pazueny 4
OBILEE KOJIMYECTBO
YACOB I10 34 2 3

I[TPOTPAMME




