MHUHUCTEPCTBO NPOCBEUIEHUS POCCUHACKOM ®EJIEPAIIUU
MunuctepcTBo 00pazoBaHusi 1 Hayku CMoOJIeHCKOH 00J1acTH
YupasiieHue 00pa3oBaHUs U MOJIOAEKHOM MOJUTHKHA AJIMUHUCTP AU

ropoaa CmoJieHCKa
MBOY "CII Ne 26 um. A.C. IIymkuna"

PACCMOTPEHO [MTPUHATO YTBEPXJ/IEHO
METOAMYECKUM O0bEANMHEHNUEM Ha 3acelaHuU HupexTtop
YUUTENEH eCTECTBEHHOHAYUYHOIO [1€1arOrM4ecKoro CoBera bopucos J1.B.
IMKJIA
UYucrskosa B.B. IIporoxkois Ne 9 ITpuxa3z Ne 250 - O/
ITporoxon Ne 5 ot «30» aBrycra 2024 r. ot «30» aBrycra 2024 r.

oT «31» mas 2024 r.

PABOYAS IPOTPAMMA
(ID 2725241)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

Cmonenck 2023-2025



HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAaHEro oOluero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraneHHbix B DegepalbHOM  T'OCYIapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeameta «XuMus» B o0pazoBaTebHBIX opranuzanusx Poccuiickoit denepanuu,
peanu3yronKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Ctparerum pa3sutus Bocnutanus B Poccuiickoii @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHHUKAMU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHS. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeiCTBAMH YU4EOHOTO IpeaMeTa « XUMHU,
COZIEP’)KaHWE M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
yuéToM crneunuK HayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBa, a TAaKXKe C y4ETOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHPOBAHUE PALMOHAIBLHOIO HAYYHOT'O MBILLUIEHUS, B
CO371aHUE LIEJIOCTHOIO NPEJICTaBICHUS 00 OKpYKalollleM MHUpE KaK O €IUHCTBE
NPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aAMMOCBSA3U MEKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HAaNpaBJIC€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUs KOTOPBIX SIBJSOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHH) U
oprann4yecko xumuu. @opMuUpoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOpUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeNeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
MIPEICTaBICHU O CTPOEHUH BemiecTB. CBeZieHUs 00 M3ydaeMbIX B Kypce BeIeCcTBaxX
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHH  MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA Marepras U (AKTOJOTHUECKHE CBEJCHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaromuMcsl TMPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUHU, & TAKXKE O XMMHUYECKHUX PEAKLMAX, UX CYUIHOCTU U
3aKOHOMEPHOCTAX MIPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 knaccoB asemeHTamu
COAEpKaHUs, UMEIOIIUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTU
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITO3HABATEIILHOW U MPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICITUBATH MH(POPMAIINIO ¥ PUMEHSTH €€ TSl MOTIOTHEHUSI 3HAHUH,
pEeUIEHNs UHTEIJIEKTYaJIbHBIX U KCIIEPUMEHTAIbHBIX NCCIIE0BATENbCKUX 3aa4. B
[EJIOM COJIep’KaHuEe y4eOHOTo mIpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHusT (GuiIocoPCKuxX uael, TaKUX KakK: MaTepuaabHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM H CTPOCHHEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUI ITyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJOTUYECKUX MpodiieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIHA3ALUU
oOydJaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TOIXOABl K OMPEIEICHHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JICATEILHOCTH: pEHICHUs TpoOsieM, TMOUCKa, aHaiu3a Hu 00pabOTKu
uHopMaIK, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OMbITa TPAKTUYECKON U
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUN
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJIIEH W3YyYECHUsS IMPEIMETa HANPABICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENBHOCTH YEJIOBEKA M KAK OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LEJIeN W3y4YeHUs
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs] IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKHMX 3HAHUW KaKk  Ba)KHEHIeu
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHUE C UCTOpUEH hX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEHIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MIPUPO/IC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenbHas XapakTepUCTHKA IElel U 3a1a4d u3ydyeHus
npeIMeTa B IPorpaMme 1Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpeaHero obimiero oOpa3zoBanus. CeroaHs B
NPErojaBaHuy XUMUH B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJEpKaHusl OOydYeHHs, OPHEHTHUPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpoM
3HaHWMA, a (DYHKIMOHAJIBLHOW TPaAaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSMH
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJIS1 PEIICHUS
PAKTUYECKUX 3a]a4.

B cBs3u ¢ 3THM 11pu U3yueHun npeaMera « XUMus JOMUHUPYIOIEe 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajanTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHATAIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
JESTENBHOCTHU: PEIIeHUsT Po0eM, MoucKa, aHaian3a u 00paboTku mHQOpMAaIIUH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHMM XUMHH, a TAKXKe JJIsl OLICHKU C MO3ULHUA DKOJOTHYECKOMN
0€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB Ha OPraHU3M
YeJIoBeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIC TEXHOJOTUU JIJIs TIOMCKAa U aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIMUXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEIACHUU XUMUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOM mmaHe cpenHero oOImero oO0pa3oBaHUS MPEAMET «XUMHUS
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00acTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee 4ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctariseT 68 yaco: B 10 kitacce — 34 gaca (1 gac
B Hexenmwo), B 11 kimacce — 34 ugaca (I yac B Hexdento), B Kiacce COLUAIBHO-
SKOHOMUYECKOTO TTPOG I KOJIUIECTBO YACOB YBeIHUUeHO 10 68 (2 yaca B HE/ICIIO)
B 10 u 11 kiacce 3a cuer yacTu (popMHUpyeMOil ydaCTHUKaMHU 0Opa30BaTEIbHBIX
OTHOILICHMH.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTEepUANIOB. Teopusi CTPOCHHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE 1MOJ0KeHUsA. CTPYKTypHbIE (HOPMYJIBI
OpraHM4YecKux BemecTB. ['omosorusi, wu3omepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpPraHMYeCKUX COEIUHEHUM (CUcTeMaThdeckas) M TpUBHUAJIbHbIC HA3BAHUS
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepualaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIOJEHHWE M OIUCAHUE
JEMOHCTPALMOHHBIX OIIBITOB IO IIPEBPALIECHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN alKaHOB: (PU3UYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AaIKCHOB: (U3MUYECKHE U XHMHYECKHE CBOMCTBA
(peakuuMd TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallid, OKHUCJICHUA U
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUH PsiJl. ATIETHUIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
TOpPEHHUs] ), OTyYeHUE U TPUMEHEHHUE.

Apenbl. beH3oin: coctaB, cTpoeHue, (PU3NUECKUE U XMMHUYECKHE CBOICTBa
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMeHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOYYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBI3b MEXAY YIVIEBOJAOPOAAMH, NMPUHAIEKANMMHA K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaquTudeckuid), nuponus. I[IpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, KaydyKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YTOosb», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOJAOPOAOB U IaJOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIUM MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (pEakIuu C aKTHUBHBIMH MeETaJlJIlaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOECHHUE,
duznueckne W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerun, auneTadbIACrui:  CTPOECHHUE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHHE, (PU3NIECKUE W XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCTIOT, Peakius dTepudukaium), noxydeHue u npumeHenue. CTeapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnble 3(QUpbl KaK MPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [wmponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, OuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTH CTPOCHUS



MOJEKYIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMO/ICHCTBUE C TUIPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIEHUE,
OpOXKeHHUe TII0KO3bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
dorocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmaina H
neutoiao3bl.  du3nyeckue W XUMUUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBpAILCHUI:
IpoBeJCHUE, HAOIIOJIEHUEe U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
IPOBEICHUE TTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU 1O M3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coequnennus. Ouznueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHA). buonormueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coeanHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHBIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HMX MPEBpALICHUI:
HAOJIOICHUE U OTHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JICHATYpAIHs OCITKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNHU, CPEAHSS MOJIEKYIApHast
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHS BEUIECTB M HX NPEeBpallleHUM:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHAJIN3, CHUHTE3, KiIaccu(UKalus, MepHOAUYHOCTh, HAOIIOEHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMaeMbIe, TOTUIHBO,
pecypchl.

TexHonmorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

Xumudeckud anemMeHT. AtoMm. Sapo aroma, H30TOMNBI. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Tepnoanueckuii 3aKoH u [ lepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb nepuoguyeckoro 3akoHa u Ilepuognueckoil cucTeMBbl
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaMm.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAsI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbeiil). Bogopoanass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenus. MIoHbI: KATUOHBI U AHUOHBL.

BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKH.



[Tonatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUN. Homenxkiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakTtopoB. OOpaTuMble
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTas, HEUTpabHas, IIEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHHUIL:
neMoHcTpanusa Taomui «l[lepuoanueckas cucremMa XumMudeckux snemeHntoB J[. U.
MenneneeBay, H3ydeHHUE MOJENeld KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHEe TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEbl PACTBOPOB BEIIESCTB
C TIOMOIIIBI0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKkTUYeCKo paboThl «BnusHue paznuyHbIXx (aKkTOpPOB HA CKOPOCTh XUMHUYECKON
peaxiumn».

Pacuérunle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pAaCUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMeHToB J[. 1. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. llonoxenue meramnoB B Ilepuoguueckoil cucteMe XMMHYECKHX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTU CTPOCHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmmue dusndeckue cBoicTBa MeTauioB. CIUIaBbl METaJJIOB.
DIIEKTPOXUMHUYECKHUM PSi HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mume cnocoObl MoayyeHus: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3yUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1ad, HAOJNIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTUOHBI METAaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTUYSCKON M THUILIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOJaX MO3HAHMUS
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbBIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia O€30MaCHOT0 MCIOJIb30BAaHUS TPenapaToB OBITOBOM XUMHH B
MOBCEHEBHOM JKHU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUW oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IOHATHH, TaK W TIOHSATHM, SBIISIOITAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KilacCHPUKamus, IEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MTPOTOH, HEUTPOH, HOH,
H30TOIl, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DSKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJoB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI I110 XMMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HaydHOo-MeToauyeckoil OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO01ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMUHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)karoT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIBHOCTH MTPHU CO3IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATEJIbHBIX 3a]1a4, BBITIOJTHEHUU XUMHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B TIOJIYYEHUH U TTOCIICAYIOIIEM aHATN3E
uH(OpPMaIIMH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSI3aHHbBIE C XUMHUYCCKUMHU SBICHUSMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHoro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHusT TpaBmwiI 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e301macHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIEHHOCTH (B paMKaxX CBOEIrO Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIUBHUIYaJTbHON TpPaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€J€CO00PA3HOr0 OTHOIIEHUS] K MPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMAIBHON CPEJibl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONB30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIUYMS Pa3BUTOIO SKOJOTHYECKOIO MBIIIIEHUS, YKOJIOTUHYECKOW KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MPEICTaBICHUS 00 OKPY)KAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJIBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
LIMBWJIN3ALUN: B €€ TYMaHUCTUYECKON HAIIPaBJIECHHOCTH U BaKHOM POJIU B CO3JJaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, PEHICHUH TJI00aTbHBIX MPOOIIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEUIHOTO TPY/la ¥ SKOJOTUYECKH KOM(POPTHOM KUZHU KAXKOTO WieHa 0OIIECTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JIeJ1aTh 00OCHOBAaHHBIE 3aKJIFOUEHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHUYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESTENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3IMUYHbIX cdepax MpodeccuoHaTbHOM
NEATEIbHOCTH.

METAITPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUHbIE MOHATUS, OTPAXKAIOIIHNE
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeNU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIE JEHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPaXaroT OBJIAJCHUE YHUBEPCATIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbI€e JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
IIOMCKY METOJIOB PELICHHUS PAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
MMO3HAHHS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MIHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEICTABIEHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTE C XMMUUECKOU
uHpoOpMaILMe: MPUMEHSATh MEXIpeAMEeTHbIe ((PpU3nUecKrue U MaTeMaTUYeCKHE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJlbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU NPU BBINIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYLIECTBIISITh CBOIO IO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJIHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN CcHOoco0 MX pelleHuss ¢ y4E€TOM IOJyYEHHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CAMOAHAIN3A U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

c(hOopMHUPOBAHHOCTh  MPEACTABICHUNA O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIX XMMHU B TIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHOM Cpee;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINA, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCOJIep)KAIllUe COEJUHEHUs, MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIPHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalnme B OCHOBE TMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONOTrHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKUA TOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHUMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHUYEeCKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHkiarype (IUPAC), a Taxke TpHUBOAUTH TPUBHUAIBLHBIE
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIMUICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHOoN, (opMaibIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmad, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHUsI MACChl BEIECTB;



c(hOpMHPOBAHHOCTH YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, PU3NUIECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX MPEACTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTanueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJI, ITAHOJI, STUJIICHTJIUKOJIb, TJUIEPUH, (HEHOI,
aneTaabJerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IIeJUTI0JI03a,
aMUHOYKCYCHAasl KHCJIOTa), WIITIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEKIY HHUMH
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XUMHUUYECKHX PEAKIUH C HCIIOJIh30BAaHUEM
CTPYKTYPHBIX (pOpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX MEPEPadOTKU U MPAKTHUECKOE
NPUMCHEHHUE TIPOTYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIUYUCICHHUS 110 XUMHUUYECKHM
ypaBHCHHSM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
PEaKIUK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

c(hOpMHPOBAHHOCTh YMCHHMH BIJIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO ITO3HAHMS, HCIIOIb3YEMBIX B XUMHUU MPU U3YYCHUU BEIICCTB M
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBWja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpAIEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJICHA U U3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIICCTB,
JeHaTypalusi OEJIKOB IPH HArpPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TMTpU OOpalleHHH C BEHIECTBAMHU W
7abopaTOpHBIM ~ O00OpPYNOBAaHHWEM, TMPEACTABIATh PE3YNbTATBl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3aMMCH YpPaBHEHWH COOTBETCTBYIOIIMX PEAKIUN WU
dbopMynHpoOBaTH BEIBOABI HA OCHOBE 3THUX PE3yJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHopmanuu, IHTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
[1EJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOM NEATEIBHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBILIEHUSI W TMPEAOTBPALLEHUS WX BPEAHOTO BO3NCUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIMX OOYyYaroUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OpPMHUPOBAHUN MBIIIIEHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTANIMUECKAs PEIIETKa,
TUNBl ~ XUMUYECKHUX  PEaKIUi, pacTBOp, DJECKTPOJMTHI, HEIJIECKTPOJUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XMMHUYECKOE pPaBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hopMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIC TMPHU3HAKU TMOHSITUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY IS
cocTaBiieHUs (PopMyl BEIIECTB M  YpPaBHEHUM XUMHYECKHX  PEaKIni,



cucreMarnueckyio HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAasi, MOHHAs, METaJNINYECKasi, BOJOPOJHAsI) B COCUHEHUSX, THUI
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BellecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAsl, METAJUIMYECKas ), XapakTep cpebl B BOAHBIX pacTBOpax HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh PUHAJIEKHOCTh
HEOPraHMYEeCKUX BEIIECTB IO MX COCTaBy K ONpelneiaEHHOMY Kiaccy/rpymnrne
COEIMHEHUM (ITPOCThIE BEIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnneneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbI
xumudeckux snemeHtoB JI. WM. MenpeneeBa, HCIONb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB M UX COEAMHEHUN IO MEepuoaaMm M
rpynmnam [lepuoguueckoit cucteMbl XUMUYECKUX 3eMeHTOB /. 1. Menneneena;

c(hOpMHPOBAaHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKAY HEOPraHWYECKUMU
BEILECTBAMU C TOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMHUPOBAHHOCTh YMEHHsS KJIaCCU(PUIIMPOBATh XHMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTETEeHEW OKHCIIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUIIOB, TIOJIHBIE Y COKPAILIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yUYUThIBast
YCJOBHS, TPX KOTOPBIX 3TU PEAKLIMH UAYT 10 KOHIA;

cOpMUPOBAHHOCTh YMEHHIl MPOBOAUTH PEAKIMH, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBAaTh CYHIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
JTUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTus (mpunnumn Jle [latenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMMNAX U
IKOJIOTUYECKUX MTPOOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MAacCOBas J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUM Ta30B MPH
XUMUYECKUX PEeaKIUAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIIMU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaKXKe IpaBWiia OOpaIieHus ¢
BEII[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBHIMOJHITH XUMHUUYECKUU
AKCIEPUMEHT (pa3yIo’KeHUE MEPOKCHUA BOJOPOAa B MPUCYTCTBHUU KaTalIM3aTtopa,
ONPEJNICICHUE CpPEAbl PACTBOPOB BEIIECTB € IIOMOIIBIK) YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIHH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUIA-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAJbHBIX 3aJad IO
teMam «Mertamie» U «Hemeramibl») B COOTBETCTBUM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIIEHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIINI U (POPMYITHUPOBATH BEIBOABI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONMIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYJAOBOM JESATEIBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbpicn mokasarenss IIJIK, TOSCHATP Ha mpuUMeEpax CHOCOObI yYMCHBIICHHS W
MIPEIOTBPAIICHHS MX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsl 0OOYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMHYECKUX SBICHHM;

JUIA  CIIEMIBIX W CHa0OBUIMMIMX OOYYarOIMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOCHHMS OPTAaHHMYECKUX COSAMHEHUHN A. 4
M. bytnepoBa
Hroro no pazneny 4
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOIOPOABI — ATKAHBI 4
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 14 1
' aJIKaJJMECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 6
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 4 1
' ux nepepaboTka
Utoro no pazneny 28
Paznea 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHust
3.1 Cnuptel. ®enon 8
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 JCTIVIRL. 24P 12 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 6 1




Hroro no pazneny

26

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 6
Wroro mno pazmeny 6
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KoaunuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3yyeHusi =~ o0paszoBaTesbHbIe
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3.4 opraHnueckux BemiectB. Homenknatypa 5
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
5.6 AJIKaHBI: COCTaB U CTPOCHHUE, 5
TOMOJIOTHYECKUHN Psifl
7.8 MertaH u 3TaH — OpocTeuIre 5 0 0
MIPE/ICTaBUTEIH aJTKaHOB
9-10 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 2 0 0
11-13 OTUJIEH U MIPOINUIIEH — MPOCTEHIINe 3 0 0
MIPE/ICTAaBUTENH aJTKEHOB
14 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 0 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB
Anxanuensl. byranuen-1,3 u
15-16 MetunOyraauen-1,3. [lonyuenue 2 0 0

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLIL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUI PSI.

17-19 N
AneruiieH — npocTteimunit
MIPEJICTAaBUTENb AJTKHHOB
20-22 Brprunciienus no ypaBHEHHIO XUMHYECKOM
) peakuuu
ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
23-25
apeHoB
96-28 I'eneTrueckas cBsi3b YTI€BOIOPOJIOB,
) MPUHAIISKANINX K Pa3IMYHBIM Klaccam
[IpupoiHbIE UCTOYHUKH YTIIEBOIOPOIOB:
29-30 MPUPOTHBIN T'a3 U MOMYTHBIE He()TSHBIC
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!
31-32 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
33 KonTtponbHas padoTa mo pasaery
«YTIIeBOJIOPOIBI»
34-36 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
) MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b
37.38 MHoroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb
) U TIIMIEPUH
@DeHOoI: CTPOCHHE MOJICKYJIBI,
39-40 (bu3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE
41-43 Anbnerunsl: GopMaibaerua u

alcTaabACT U, AI_ICTOH




OnHOOCHOBHBIE MPE/ENIbHBIE KAPOOHOBBIE

44-46
KHCIIOTBI: MypaBbUHAS U YKCYCHAS

47 [Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK

48-49 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KHCIIOT

50 MpbUa Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnoxHbIe Y()UPBI KaK MPOU3BOIHBIC

o1 KapOOHOBBIX KUCIOT. [ 'MpOIN3 CIIOKHBIX
3¢upos

59 JKupsl: THAPOIN3, PUMEHEHHE,
OroJIoTHYecKasi poJIb )KUPOB
VYrneBopl: cocTaB, KilaccupuKarius.

53-55 Baxneiimme npeacTaBuTeN: TIIOK03a,
dbpykTo3a, caxapo3a

56.58 Kpaxman u nemitonosa kak IpupoHbie

) MOJIUMEPHI

KounTponbHas pabota no pazzaeny

59 «Kucnopoacoaepkariye opraHu4ecKue
COEIMHEHUS

60-61 AMUHBI: METUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE

62-63 OPraHUYECKHUE COCTUHEHUS, UX
Oouonorudeckoe 3HadeHue. [lenTuabt

64 benku kak mpupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A




KoHnTponsHas paboTta o pazaeny
65 «A30TOCOIepKaIlie OPraHUuYECKUE
COCITMHEHUS)

OCHOBHBIE TTIOHSATHS XUMHHU

66-67 . 2
BBICOKOMOJICKYJISIPHBIX COCIMHCHHIA
OCHOBHBIC METOJIbI CHHTE3a
68 BBICOKOMOJICKYIISIPHBIX COCTUHEHU. 1
[TnacTmacchl, KaydyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KITACC (conuajibHO-3KOHOMHUYECKHUHA MPOPHJIb)

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

1-2

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

3-4

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

5-6

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyMIaM U eproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux snementoB .. MenaeneeBa
B Pa3BUTUHU HAYKH

7-8

CTpOCHI/Ie BelllecTBa. XUMHUUECKas CBA3b,
eé BUJbI; MEXaHU3MBI 06p2130BaHI/I${
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

9-10

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

11-12

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




13-4

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

15-16

Knaccugukanus XuMHIECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

17-19

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

20

[IpakTuueckas padora Ne 1. «Bausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

21-22

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponn3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

23-25

OKHUCAUTENBEHO-BOCCTAHOBUTEIIbLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

26

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

27-28

MeTtannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKre CBOMCTBA METAIIIOB




29-30

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

31-32

XHUMHYECKHE CBOMCTBA BaXKHEHUIITNX
METaJUIOB (HATPUH, Kaui, KaJblUH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

33-34

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

35-36

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CcoeqUHEHNN

37

[IpakTueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

38-39

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

40-41

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIOTpOIIUST HEMETAIUIOB (Ha IpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

42-43

XHWMHYECKHE CBOMCTBA TAJIOI'C€HOB, CEPhI U
HUX COEINHEHNN

44-45

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COEIUHEHNMN

46-47

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUs
U UX COeIUHEHUN

48-49

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN




50-51

O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
TeMme «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

52

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsi"»

53

KonTtponsHas pabota no remam
«Metamael» 1 «HeMeTaninsy

54-55

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

56-57

AmpoTepHbIe HEOpraHU4YEeCKHUe U
OpraHM4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

58-60

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON O€30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

62-63

[IpencraBnenust 00 OOMIKUX HAYYHBIX
MPHUHIUIIAX TPOMBIIIIJICHHOTO MOJTYyYCHUS
BAXHEHIINX BEIIECTB

64

HpOMC)KYTO‘-IHaH aTTecranuAa

65-66

Yenosek B MUPEC BCUICCTB U MATCPUAJIOB

67-68

Xumus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC (rymaHuTapHbIi NPOQHIIb)

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Iepnoanueckuit 3axoH u [leproauueckas
CUCTEMa XMMHUYECKUX 31eMeHToB JI. M.
MenpeneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COeTUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux dnemenToB [[.. Menaeneera
B Pa3BUTUHU HAYKH

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b,
eé BUJbI; MEXaHNU3MBI 06p2130BaHI/I${
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3aMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEKTPOIUTHYECKAS TUCCOIHALINS.
[Moustitre o BogopoHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponus opraHuveckux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

MeTtannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKue CBOMCTBa METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIITUX
METaJUIOB (HATPUH, Kaui, KaJblUi,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 3314 10 TEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
UX COEIUHEHUMN

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COEIUHEHUIN

24

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN




26

O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMme «HemeTtamnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmnsi"»

28

KonTtponsHas pabora no temam
«Metamael» 1 «HeMeTaninely

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

30

AmpoTepHbIe HEOpraHU4YEeCKHEe U
OpraHM4ecKue coenuHeHus. [ eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPHUHIMIIAX TTPOMBIIIJICHHOTO MOJTYYeHUS
BAOXHEHIINX BEIIECTB

33

HpOMC)KYTO‘-IHaH aTTeccranuAa

34

Yenosek B MUPEC BCIICCTB U MATCPUATIOB.
XuMus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

I'azera " Xumus"

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
http://www.chemnet.ru I"azeTa Xumus U caiiT 11 yauTeIen

http://www.him.1seseptember.ru Enunas komrekuus 1IOP



