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(yrnmyOn€HHBINH yPOBEHB).



PabGouass mporpamMma mo y4eOHOMY mpeaMeTy «Xumus» (yriayOon€HHBIH ypOBEHB)
(mpenmeTHass o0nacTh «EcTecTBeHHO-HAy4YHBIE TIPEAMETHI») (Jajgee COOTBETCTBEHHO -
nporpaMmMa 1o XUMHUH, XMUMHs1) BKJIIOYAET MOSCHUTEIBHYIO 3alIUCKY, COACpKaHNE O0yUYCHHS,
IUTAHUPYEMBbIE PEe3yIbTaThl OCBOSHHSI IPOrPAMMBI 10 XUMHUH.

[TosicHuTenpHast 3amucKka OTpakaeT oOmIMe IeNd M 33Ja4d W3YyYeHHs] XHMUH,
XapaKTEPUCTUKY ICUXOJOTMUECKUX MPEIIOChUIOK K €€ M3y4eHHI0 00YyJarolMMUCs, MECTO B
CTPYKTYpe y4eOHOro IUIaHa, a TaKKe NOAXOAbl K OTOOPY COJEpXkaHUSA, K ONPEAEICHUI0
IUTAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpE TEMAaTHUECKOTO IIIAHUPOBAHMSL.

Coneprxanue o0yueHHsI pacKpbIBAET COAEPIKATEIbHbIE TMHUHU, KOTOPBIE NPEIaratoTcs
JUIsL 0053aTEILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tnanupyemblie pe3ynbTaThl OCBOSHHS MPOTPAMMBI 110 XMMUHU BKITIOYAIOT JIMYHOCTHBIE,
METaIlpeIMETHbIE Pe3yJbTaThl 32 BECh MEPUOJ] OOYYEHHST Ha YpPOBHE CpPEIAHEro O0IIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUSI 00YJarOIEerocs 3a KaKAbli roJi 00y4eHusl.
Hay4Ho-meTonuueckoil OCHOBOM sl pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
OporpaMMbl 10 XMMHHU JUIsL YPOBHSI CpeqHero oOmiero o0pa3oBaHMs SBISETCS CHCTEMHO-
NesITeIbHOCTHBIH MOIXO/.

IlosicHuTENBPHASA 3aIIUCKA.

[Iporpamma mo XUMHHM Ha YpOBHE CpeAHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBEe TpeOOBaHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbLHOW IMPOrpaMMBbI
cpenHero obmiero oopazoBanus, npeactarieHHbx B ®I'OC COO.

XUMHsl Ha YpOBHE YINIyOIEHHOTO HM3y4EHUsS 3aHMMAaeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanus ywammxcs 10-11 xmaccoB. M3yuenme mnpenmera,
peanuzyemMoe B YCIOBHAX AU((GEpeHINPOBAHHOTO, NPOQMILHOTO OOYyYeHHS, NPU3BAHO
obecrieunTh 001e00pa30BaTEIbHYIO U OOIIEKYIbTYPHYIO MOJTOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOIMMYIO Ul afanTalud UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HU B COLUYME, a
TaKXe JUI IPOIOJDKeHUT ~ OOy4YeHHs B OpTraHM3alHsAX MPOo(eCcCHOHATBHOTO 00pa30BaHus, B
KOTOPBIX XUMHUS SIBIISIETCS] OTHOM 13 TPUOPUTETHBIX JIUCIUTLTUH.

B mporpamme mo XUMHM Ha3Ha4eHHE TpeaMera «XHMHS» TIONIyYaeT MOIPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU € OCHOBomnojarawomumu nonoxerusmu GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IIeJieil, colepkaHMs, pe3yibTaToB OOy4deHHs U TpeOoBaHUIl K
YPOBHIO TIOATOTOBKM BBINYCKHUKOB. CBHUAETENLCTBOM TOMY SBISIOTCS  CIENYIOIIUE
BBINOJIHSIEMbIE IIPOTPAMMON MO XMMUHU (YHKLIUU:

MH(POPMALlMOHHO-METOINYECKas, peaau3alus KOTOpoil oOecrieynBaeT MOJIy4YeHUE
NPEJICTAaBJICHUS O IEISX, COACPKaHUM, OOIIEeH cTpaTern 00y4YeHus, BOCIIUTAHHUS W PAa3BUTHS
00y4aromuxcst CPeICTBAMU TIPEAMETA, U3YyIaeMOTr0 B PAMKaxX KOHKPETHOTO PO,

OpTaHU3aIMOHHO-TUITAHUPYIOIAs, KOTOpast MpelyCMaTPUBAET ONpEeIICHHE:

MPUHIUIIOB  CTPYKTYPUPOBAHUST W  TIOCIEIOBATEIBHOCTH HW3YYEHHsI Y4eOHOTO
MaTepHala, KOJIUYeCTBEHHBIX U KaYeCTBEHHBIX €r0 XapaKTePUCTHUK;

MOJX0A0B K (OPMHUPOBAHUIO COJIEPKATEIBHOM OCHOBBI KOHTPOJIE M  OLEHKH
00pa30BaTeNbHBIX JTOCTHKEHUH OOYYalolIMXCs B paMKax WTOrOBOHM arTectanuu B (opme
€/IMHOTO rOCYJapCTBEHHOIO 3K3aMeHa 10 XUMUH.

[Tporpamma jyist yriryOIEHHOTO U3YUICHHS] XUMHUH:

yCTaHABJIMBAET MHBAPHAHTHOE MPEIMETHOE CO/IEPIKaHUe, 00s3aTeNbHOE TSI H3YICHUS
B PaMKax OTACIBHBIX MPOdUIIeH, IpeayCMaTPUBACT PaCIpeelieHUe H CTPYKTYPHPOBAHUE €TO
0 KJ1accaM, OCHOBHBIM COJIep KaTeIbHBIM JIMHHUSM/pa3/ieiaM Kypca;



Ia€T MpUMEPHOE pacupeiesieHe yueOHOro BpEMEHHU, PEKOMEHIyeMOro AJIsl U3yUSHHUSI
OTJIEIbHBIX TEM;

npeJularaeT NPUMEPHYIO TOCIEI0BATENIbHOCTh M3YYEHHUs Y4eOHOro Marepuana c
y4€TOM JIOTUKH [TIOCTPOEHMSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

na€T METOAMYECKYI0 WHTEpIpeTalMio LEeJdell W 3agad M3ydyeHus IpeaMeTa Ha
yIiIyOJ€HHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro OoO0IIero
0o0pa30oBaHus, COJEPXKATEINBHON XapaKTEepUCTUKHU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTEebHONW IPOrpaMMbl CPEIHEro oouero obpa3oBaHMs (JIMYHOCTHBIX,
METalpeIMETHbIX, IPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-
[I03HABATEJIbHBIX JEHCTBUI 00y4aroIerocs 1o OCBOCHUIO COJAEPKAaHUS IIPEIMETA.

Ilo Bcem mo3unusM B NporpamMme 0 XUMHUU NPEIYyCMOTPEHA MPEEMCTBEHHOCTH C
o0y4yeHHeM XMMUHU Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

[IporpaMMa 1o XMMHMH CIYXUT OPUEHTHUPOM MJII COCTABJIEHUS AaBTOPCKUX pabodMx
nporpaMM. 3a IpeAelaMHM YCTAHOBJICHHOH MporpaMMod IO XHMMHUHU  00s3aTeIbHOMN
(MHBapMaHTHOM) COCTaBJIAIOLIEH cojepKaHus ydyeOHOro mnpeamera «XUMHS» OCTAaETCs
BO3MOXKHOCTbh BBIOOpa €ro BapuUaTHUBHOM COCTAaBJIAIOLIEH, KOTOpasl JOJKHA ONpeAessThbes B
COOTBETCTBUM C HAIPABICHUEM KOHKPETHOro Npoduis o0ydeHus. ABTOpamMH pabodMx
IPOrpaMM MOKET ObITh MPEJIOKEH NHOM MOAXO0/ K CTPYKTYPUPOBAHUIO YUEOHOTrO MaTepuaia
U TIOCIICIOBATEIFHOCTH €r0 M3y4YeHHs, CBOE BHUJCHHE IMyTeH M CrocoO0B (GOpMHUPOBaHUS
CHCTEMBI MPEIMETHBIX 3HAHUH, YMEHUH M BHUJIOB Y4€OHON AEATENBHOCTH, a TAKKE CHCTEMBI
CII0COO0B U METOJUYECKUX TPUEMOB IO PA3BUTHUIO U BOCIIMTAHUIO 00Y4arOIIHXCSl.

B coorBerctBuM ¢ koHuentyaibHbiMU nojoxeHusMu PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro U yriayoJiE€HHOro ypoBHEH B cucteMe qudepeHIIMpOBaHHOTO 00yUeHHs
Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUsS XUMHS Ha YPOBHE YIIIYOJEHHOIO M3Yy4EHUs
HalpaBlIeH Ha peaju3ali0 IPEeMCTBEHHOCTH C IOCIEAYIOUIMM 3TaloM IOJIy4eHHUs
XMMHUYECKOTO OOpa30BaHUsl B paMKaxX H3YYEHHUsS CIELUUAIBHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKMX JMCUMIUIMH B BY3aX M OpraHu3alusX CpeJHero MnpodeccuoHaIbHOTO
oOpa3oBaHus. B 3101 cBS3U U3yueHHe npeameTa «XUMHUs OPUEHTUPOBAHO PEUMYILECTBEHHO
Ha pacUIMpeHue U yriayOieHHe TeOpeTUYEeCKOW U MPAaKTUYECKOM MOATOTOBKH 00Yy4aroIuxcs,
BbIOpaBIIMX OIpeeaEHHbBIN MPO(UIb 00yUeHUs, B TOM YHCIIE C IEPCIEKTUBOM MOCIEAYIOIETO
MOJIy4EeHHUs] XUMHUYECKOT0 00pa30oBaHus B OpraHu3alusix npodeccuoHaabHOro oopazoBanus. B
ceere TpeboBanuit PI'OC COO k mnIaHUpyeMbIM pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpEAHEro 00I1Iero 00pa3oBaHus U3yUEHHE MpeIMeTa « XUMUS»
OPUEHTHUPOBAHO TAaKXE Ha PEIIEHUWE 3aJad BOCIMTAHHA M COLUAIBHOIO Pa3BUTHS
oOydaromuxcsi, Ha (OpMHpOBaHME Yy HHUX OOILEUHTEIJIEKTYaJbHBIX YMEHUH, YMEHMM
panMoHaIM3aluu y4yeOHOTO Tpyna M OOOOMIEHHBIX CHOCOOOB EATETLHOCTH, WMEIOIINX
MEXIUCIUIIIMHAPHBIN, HAATPEIMETHBIN XapaKkTep.

XuMHUsT Ha ypOBHE YIIyOJEHHOTO HW3Y4YEeHUS BKJIIOYAET YIiyOJIE€HHbIE KYpChI -
«Oprannueckas xuMus» U «O011as 1 Heopranuueckas XuMus». [lpu onpeneneHnu noaxo10B8
K OTOOpPY M CTPYKTYPHOI OpraHu3aIiiy COAep:KaHus STHX KypCOB B IpOrpaMMe MO XUMHH 32
ocHOBY npuHATHI nosoxkeHust PI'OC COO o paznuuuax 6a30Boro U yriayOiaEHHOTo ypoBHEH
W3YYEHHUs NIPEIMETA.

OcHoBy cojaepxanusi KypcoB «Opranudeckas xumusi» U «OO01mas 1 HeopraHudeckas
XUMHUS) COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHH, OTHOCAIIMXCS K 6a30BOMY
YPOBHIO M3YYEHHUs IMpeaMeTa. JTa cUCTeMa 3HaHUN MOJy4yaeT ONpe/e€HHOE TEOPETUYECKOEe
JIOTIOJIHEHHE, I[I03BOJISIIOIIEE OCO3HAHHO OCBOMTH  CYIIECTBEHHO OONbLIMM  00BEM



daktomornueckoro marepuana. Ha yrmyOn€HHOM ypoBHE M3y4eHHs IpeameTa obecrieueHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIMUYEHUS O00bEMA 3HAHUH O XUMHUYECKHX D3JIEMEHTaX H
CBOMCTBAaX MX COCTUHEHHUI HA OCHOBE PACIIMPECHHUS U YIITYOJICHUS TIPEJCTABICHUN O CTPOCHHUH
BEIIIECTBA, XHMHUYECKOH CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKIIUi, pACCMATPUBAEMBIX C
TOYKH 3PCHUS] XUMUICCKOM KUHETHKHU ¥ TePMOJIUHAMUKH. V3ydeHne mepruoIndecKoro 3akoHa
u [leprognyeckoll CHCTEMBl XHWMHYECKHX JJIEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEICTABICHUSIX O CTPOSHUH aToMa. XUMUYECKast CBS3b OOBACHICTCS
C TOYKHU 3PEHUS SHEPTETUUCCKUX U3MEHEHUH MpH e€ 00pa3oBaHUH M Pa3pyNICHUH, & TAKKE C
TOYKHA 3PCHUST MEXaHW3MOB €€ oOpa3oBaHus. I3ydeHue THUIIOB pEAKIMH JOMOTHICTCS
dbopMHpOBaHHEM TMPEICTABICHUH OO0 JIEKTPOXMMHUYECKHX TIPOLECCax U DJICKTPOIU3e
paciiaBoB M pacTBOPOB BEHIECTB. B Kypce OpraHMYECKOW XUMHH TPU PACCMOTPCHHH
PCaKIIMOHHON CHOCOOHOCTH COSAMHECHH YAeNseTcss o0cob0oe BHUMaHHWE BoOmIpocaMm o0
ANIEKTPOHHBIX (P (PeKTax, 0 B3aMMHOM BJIMSIHHHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIHiA.

Oco0oe 3HaueHHE UMEET TO, YTO HA COJICPIKAHUE KYPCOB XUMHUH YIIIYOJIEHHOTO YPOBHSI
U3yUYEHHsI JIJISl KJIACCOB ONpeAeaEHHOT0 npoduiis (TJaBHbIM 00pa3oM Ha HUX CTPYKTYpY U
XapakTep MOMOJHEHHH K 001l CHCTEME MPEIMETHBIX 3HAHHIT ) OKA3bIBAIOT BIIUSHUEC CMEIKHBIC
npeamersl. Tak, HanmpuMmep, B COACPIKAHUHU IPEaMeTa JJIs KJIACCOB XHMHUKO-(PH3HUECKOTO
npoduist 60IbIIOE 3HAUeHHE OYAYT UMETh JIEMEHThI Y4EOHOr0 MaTepuana mo oouei XuMmum.
[lpn m3ydeHnn mpenMeTa B JAHHOM CIydae akKIEHT OyIeT cleiaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUU U B (DU3HKE: aTOMHO-MOJICKYIIIPHAS TCOPHS
(MonekynsipHasi Teopusi B (DHU3MKE), 3aKOHBI COXPAHCHHS MAacChl M DHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, JICKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEILIECTB U JIPYTOE.

B conmepkanuu mpeamMera s KJIacCOB XMMHUKO-OHOJIOTHUECKOTO MPpoduiist OObImii
yIENbHBIH Bec OyneT HMMETh OpraHuyeckas XuMHsA. B 3TOoM cilydae mpenocTaBisieTcs
BO3MOXHOCTbB JIJIsl 00Jiee OOCTOSTEILHOIO PACCMOTPECHUSI XMMUYCCKONH OpPTraHU3aIliK KIICTKU
KaK OHMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPHUMEPY, TAKUE CTPYKTYpPHbBIC
KOMITOHEHTHI, KaK JIMTTUIBI, OCITKH, YTIIEBOJbI, HYKIIEMHOBBIC KUCJIOTHI U apyrue. [lpu stom
3HAHHUS O COCTaBE M CBOMCTBAX IMPEJICTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIICCTB
CITy’)KaT OCHOBOH JIJIsl U3YYEHUS CYNTHOCTH MIPOIECCOB (POTOCHHTE3A, JBIXaHHSI, TAIICBAPCHUS.

B tutane ¢gopmupoBaHus OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOSHHUS OOIICHAYYHBIX
METOJIOB TO3HAHUS M OMbITAa MPAKTUYECKOTO0 NPHUMEHEHHUs HAYyYHBIX 3HAHUU H3ydeHHE
npenMera «XuUMHUs» Ha YrIyON€HHOM YPOBHE OCHOBAHO HAa MEXIPEIMETHBIX CBS3AX C
yueOHBIMU TIpeIMeTaMH, BXOJSIIMMH B COCTaB NpeaMEeTHBIX obnacteil «EcTtecTBeHHO-
Hay4YHbIE TPeIMEThI», «MaTemaTrka 1 uHpopMaTukay u «Pycckuil SI3bIK U TUTEpaTypar.

[Tpu n3yuenun yueOHOTO npeaMera « XUuMUs» Ha yriyOJIEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO U CpeIHero oOmero oOpa3oBanusi (Ha 0a30BOM YypOBHE), 3amadeit
MIEPBOCTETICHHOW 3HAYMMOCTH SIBJIICTCS (DOPMHPOBAHUE OCHOB HAYKHM XMUMHH KaK 00JIACTH
COBPEMEHHOTO ©CTECTBO3HAHHS, IPAKTUYCCKOW JIEATEeIHPHOCTH 4YeJIOBeKa W OJHOTO U3
KOMIIOHEHTOB MUPOBOH KyIbTYphl. Pemenue 3Toi 3a1aun Ha yrayOiaEéHHOM YpOBHE U3YUCHUS
mpeaMeTa mpeArnoaaraeT pealn3auio TakuX efei, kak: (GopMUpOBaHHE TIPEICTABICHHIA:

0 MaTepUaIbHOM E€IMHCTBE MHpa, 3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBICHUN
MPHUPOJIBI, O MECTE XMMHHU B CHCTEME €CTECTBEHHBIX HAYK M €€ BenyIlel poiu B 00ecredeHUH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH TTPOOIEM IKOJIOTHIECKOM, YJHEPTEeTHISCKOM
U TUIICBOW 0€30MacHOCTH, B Pa3BHTUU MEIUIMHBI, CO3JaHWHM HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB OJHEPTHH, B OOCCIICUYCHUH PAIlMOHAIBHOIO  IPHPOJIONOIH30BAHUS, B
(GOPMUPOBAHWH MHPOBO33PECHUS M OOIIEH KYJIBTYphl YEJIOBEKa, a TaKKE DSKOJOTHYCCKH



000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U MIPUPOIHON Cpefie;

OCBOCHHUE CHUCTEMbl 3HAHUM, JIKAIMX B OCHOBE XUMHUYECKON COCTABIISIOLICH
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa: (QyHJaMEHTAJIbHBIX MOHATUH, 3aKOHOB M TEOpHUI
XHUMHUHU, COBPEMEHHBIX MPECTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHAX - aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJEKYISIPHOM, O TEPMOJUHAMUYECKMX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX MPOTEKaHUsI XUMUYECKUX PEaKLUid, 0 XMMHUYECKOM PaBHOBECUH, PACTBOpaX
U IUCIIEPCHBIX chcTeMax, 00 OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTrO IPOU3BO/ICTBA;

¢dbopMupoBaHue y OOydYalOIIUXCsl OCO3HAHHOTO IOHHMMAaHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUU JIsl 0OBSCHEHUS KIFOUEBBIX UJIEH U MpoOIeM COBpEMEHHOM
XUMUH, I OOBSICHCHHS W MPOTHO3UPOBAHUS SIBICHUN, MMEIOIIUX €CTECTBCHHO-HAYYHYIO
IPUPOY; TPAMOTHOI'O pEIIEHUs MPOOJIEM, CBA3AHHBIX C XUMUEH, IPOTHO3UPOBAHUS, aHAIN3a
U OICHKM C TO3UIUN DIKOJIOTMYECKON O€30MacCHOCTH TOCHIEICTBUH  OBITOBOM W
IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJOBEKA, CBSI3aHHOM C XMMHUYECKUM IIPOM3BOJICTBOM,
MCIIOJIb30BaHUEM U NEePEpabOTKON BEIIECTB;

yriayOleHue MpeACTaBIeHUN O Hay4YHBIX METOJaX IO3HAHMS, HEOOXOIUMBIX s
npUOOpeTeHUs YMEHUN OPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSCHEHUS XHUMHUYECKUX
SBIICHUH, MMEIOIIUX MECTO B MPHUPOJE, B MPAKTHUYECKON AESITEIbHOCTH W TOBCEIHEBHOI
JKU3ZHHU.

B mutane peanm3zanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX W PA3BUBAIOIMUX (YHKITUI
[IEJIOCTHOM CHUCTEMBI CPEIHEro O0IIero o0pa3oBaHUs MPH M3YyYCHUU NpeaMeTa «XUMUs» Ha
yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIHUTAHHE YOEKIEHHOCTH B TII03HABAEMOCTH SBJICHHUI MPUPOIbI, YBAKEHUS K
MPOLIECCY TBOPUYECTBA B O0JIACTU TEOPETHYECKUX U MPHUKIAJAHBIX HMCCIEIOBAaHUN B XUMUH,
dbopMupoOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYyKH;

pa3BUTHE MOTHBALIMU K OOYYEHHIO M MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHUS 00I[€UEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HWHTEJUICKTYaJIbHBIX M  TBOPUYECKUX
crocoOHOCTeN oOydvaromuxcsi, (HOPMUPOBAHME Yy HHX CO3HATEIBHOTO OTHOMIICHHUS K
caMOoOOpa30BaHUI0 W  HEMPEPHIBHOMY  OOpa30BaHUI0  KakK  YCJIOBHIO  YCHENTHOM
npo¢ecCHOHATBLHON M 0OLIECTBEHHON AEATeNbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3/I0pOBBIO U MOTPEOHOCTH B 310POBOM 00pa3e )KU3HHU;

dbopMUpOBaHHE YMEHHUH M HABBIKOB Pa3yMHOTO MPUPOJONOIb30BAHUS, pPa3BUTHE
HKOJIOTHUECKOM KYJIbTYphl, IPUOOPETEHHE OMNbITa OOIIECTBEHHO-MOJIE3HON 3KOJOTHUECKON
JeSITEIbHOCTH.

OOmiee 4mMClIO 4YacoB, PEKOMEHJOBAHHBIX [JIs M3Y4YEHHs XMMHMHM Ha YTIIyOJIEHHOM
ypoBHe, — 204 gacoB: B 10 kimacce — 102 yaca (3 ygaca B Henento), B 11 kmacce - 102 gaca (3
yaca B HEJIEINIO).

Conepxanue oOyuenus B 10 kiacce.

Opranuueckast XUMHSI.

TeopeTrnyeckre OCHOBBI OPTraHMUYECKOW XUMUHU.

[IpenMeT ¥ 3Ha4YeHHWE OPraHMYECKON XUMHH, TPEJCTaBICHHE O MHOroo0pasuu
OPraHNYEeCKUX COCTUHEHUH.

DNEeKTPOHHOE CTPOEHHME aTroMa YIJiepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanentHble BO3MOXHOCTH aTOMa yriiepoja. XuMUYecKasi CBS3b B OPraHU4eCKUX COTMHEHUSX.
Tunsl rubpuIM3auy aTOMHBIX opouTaneil yriaepoaa. Mexanu3mbl 00pa3oBaHUs KOBaJIEHTHOM



CBs131 (OOMEHHBIN M TOHOPHO-aKIETITOPHBIN). THUITHI IEpeKPBIBAHKS aTOMHBIX OpOUTaseu, o- u
s-cBsi3u. OnuHapHasi, ABOMHAas M TpoilHas cBsA3b. CrocoObl pa3phiBa CBsI3€H B MOJEKyjax
OpraHuYecKux BemiecTB. [loHsTHE 0 CBOOOTHOM paauKaie, HyKIeOpUIe U MIEKTPoQuIIe.

Teopust cTpoeHus opraHuueckux coeauHeHuil A.M. ByriaepoBa U COBpeMEHHbIE
IPEJICTaBICHUST O CTPYKTYpE MOJIEKYJI. 3HA4eHHE TEOPUHM CTPOCHUS OPTraHUYECKUX
coenuHeHU. MoneKymsipHbIe U CTPYKTYpHbIE popMyibl. CTpYKTYpHBIE (GOPMYIIbI pa3TUYHBIX
BUJIOB: pa3BEPHYyTasl, COKpaIll€HHAsl, CKEIEeTHas!.

N3omepus. Buasl nzomepun: cTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexTpoHHbIe 3((EKTH B MOJEKYyJaX OpPraHU4YEeCKHX COCTUHEHHH (MHIYKTUBHBIN U
Me30MepHBIi 3 (HEKThI).

[IpencraBnenne o0  KiIacCUpHUKAIMM ~ OpraHMYeckux BemecTB. llomsTHe o
¢ynkunonanpHOi  rpynme. ['omonorus. ['omomormueckue psaasl.  CucreMaTHueckas
HoMeHKJaTypa oprannyeckux coeauHeHuit (IUPAC) u tpuBnaibHble Ha3BaHUSI OTIEIBHBIX
MpeCTaBUTENIECH.

OcobenHoctn M kiaccuukauus  opraHudeckux  peakuuid.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METObl U3YUEHUS BEILECTB U UX MPEBPAILECHUN: 03HAKOMIICHHUE
¢ o0pa3amMu OpraHM4eCKUX BEILECTB U MaTepHajlaMy Ha UX OCHOBE, OIIBITHI 110 IPEBPAIIECHUIO
OpraHMYECKHUX BELIECTB MpU HarpeBaHuM (TUiaBieHUe, OOyIJIMBaHUE U TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

YrieBoaopobl.

Anxansbl. ['oMonorudeckuii psii ankanos, o0mas Gpopmysa, HOMEHKIATypa U H30MEpHSL.
OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, SP-THOpUAM3ALINS aTOMHbIX
opbuTanei yriepoaa, o-cBsizb. DU3NYECKUE CBOWCTBA AKAHOB.

XHUMHYECKHME  CBOMCTBA  QJIKAaHOB:  pEaKUMM  3aMEIICHHs,  HW30MEpHU3alNH,
JErUApUPOBaHUs, HUKIN3ALUH, TUPOJIN3a, KDEKUHIa, TOPEHUSI.

Haxoxnaenue B mpupoje. CriocoOb! MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

Huxnoankansl. O61mas Gpopmyia, HOMeHKIaTypa u uzomepusi. OCOOEHHOCTH

CTPOEHHSI U XMMHYECKHX CBOMCTB MajblX (LMKJIOMPONAaH, HUKIOOyTaH) U OOBIYHBIX
(UMKJIONEHTAaH, ULMKIOTeKCaH) IUKIoadkaHoB. CrocoObl TMOJydeHHUS U [PUMEHEHHE
LIUKJIOAJIKAHOB.

Ankenbl. ['omomornyeckuii psj —ankeHoB, oOmas QopMmyna, HOMEHKJIATypa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aIKEHOB, 3p2-THOPUAN3ALIUS aTOMHBIX
opburaneit yriepoja, o- 1 J-cBsi3u. CTpyKTypHasi U reoMeTprueckasi (LIMC-TpaHC-) U30MEpHsL.
®u3nyecKue CBOMCTBA ATKEHOB.

XUMUYECKHE CBOMCTBA: peaKIMM NPUCOECTUHEHUs], 3aMEIIECHUs B a-TMOJOXKEHUE Mpu
JIBOMHOM CBA3M, NojauMepu3zanuu U okucieHus. [IpaBuimo MapkoBHukoBa. KauecTBeHHBIE
pEeaKMu Ha IBOMHYIO CBS3b.

CriocoObl mosTyyeHHs 1 IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccupukamus — ankagueHoB  (COMpsKEHHBIE, W30JIMPOBAHHBIE).
OCOOEHHOCTHU ANEKTPOHHOI'O CTPOCHUS U XMMUYECKUX CBOWCTB CONMPSIKEHHBIX JIUEHOB, 1,2- 1
1,4-npucoeaunenue. Ilomumepuzanus conpsokKEHHBIX AueHOB. CrocoObl MONydyeHHs U
MPUMEHEHNE aJIKaJIUEHOB.

Ankusbl. ['oMomornueckuii psi1 akMHOB, o011ast popmMyiia, HOMEHKJIATypa U H30MEpHS.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKUHOB, SP-THOPUIN3aINs AaTOMHBIX
opOutaneit yrinepona. ®usnyeckrue cBOWCTBA aIKMHOB.



XHWMHMYECKHE CBOWCTBA: PEAKIMU NMPUCOCAUHEHUs, NUMEpPU3ALUU U TPUMEPHU3ALNH,
okucieHud. KucioTHble CBOWCTBa aNKMHOB, HUMEIOUIMX KOHLEBYIO TpPOHHYIO CBS3b.
KauecTBeHHbBIE peakUi HA TPOUHYIO CBA3b.

CriocoOpl 1osTydeHus: ¥ IPUMEHEHUE aJIKMHOB.

ApomaTtnueckue yriaeBoJgopoasl (apeHsl). ['omonoruueckuil psn apeHoB, oOImas
dopMyna, HOMEHKIATypa M H30MEpHUsS. OIJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJbl OeH305a. Pu3nyeckue CBOMCTBa apeHOB.

XuMHYecKue cBOWCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMeIIeHUs B O€H30IbHOM
KOJIbLIE W YIVIEBOJOPOJHOM pAaJUKale, PeaklUHMH NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOIOB
oensona. [IpencraBieHre 00 OPUSHTHPYIOIIEM JICHCTBUM 3aMECTUTEICH B OCH30JIbHOM KOJIBIIE
Ha TIpUMepe QIKWIBHBIX PAJUKaAIOB, KapOOKCHWIBHOM, THAPOKCHIBHOWH, aMHHO- H
HUTPOIPYIIIIbI, aTOMOB IaJIOT€HOB.

Oco0eHHOCTH XHMHYECKUX CBOUCTB cTupona. [lomumepusarus ctupona.

CriocoOsl MosTydeHus U IPUMEHEHUE apOMAaTUYECKUX YTIIIEBOJIOPOIOB.

[Tpupoanstiii raz. [lomytasie HeTsHBIE Ta3el. HedTh 1 €€ npoucxoxaenue. Kamennsrit
yroJib U POJYKTHI €0 MepepadoTKH.

Crnioco0nI iepepaboTKH He(TH: meperoHka, KpeKUHT (TEPMHYCCKUH,

KaTaIUTUYeCKui), pupopMHUHT, mnuponus. llpoayktel mnepepabotku HedpTH, HX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'enernueckas cBSA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHUE raJIOreHIIPOU3BOIHBIX YIIIEBOAOPOI0B. Peakiumn

3aMEIIeHMs] TajoreHa Ha Truapokcorpynny. /[leficTBue Ha rajloreHnpou3BOAHbBIC
BOJHOT'O U CIIUPTOBOTO PacTBOpa IIEN0UH. B3aumonecTBue JurajoreHajlkaHoB ¢ MarHueM U
nuHKOM. lcmosnbp3oBaHue TrajioreHNpOM3BOAHBIX YIIIEBOAOPOIOB B OBITY, TEXHUKE WU IMPHU
CHUHTE3€ OPIraHMYECKUX BEILECTB.

DKCIEepUMEHTAIbHbIE METOJAbl M3Y4YEHHUs BEIIECTB M UX IPEBpPALICHUN: U3Y4YCHHUE
¢u3NyecKux  CBOMCTB  YIJIEBOAOPOJIOB  (pacTBOPHUMOCTB), KaueCTBEHHBIX  pPEaKIMi
YIJI€BOJIOPOOB Pa3IMUHBIX KjaccoB (o0eciBeunBaHre OpPOMHOM UM HOJHON BO/BI, pacTBOpa
NepMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTWIEHa C aMMHAuHbIM pacTBOPOM OKCHAA
cepebpa(l)), kauecTBeHHOE OOHAPYKEHHE YIJIepoja U BOJOPOa B OPraHMUYECKUX BEIIECTBAX,
NOJy4eHHEe 3TUJIEHA U M3Y4YEHHE €ro CBOMCTB, O3HaKOMJIEHME ¢ KoJulekuusMu «Hedte» n
«Yrompy, ¢ obOpa3lamMH IUIACTMAcC, KaydyyKOB U PE3HMHbI, MOJEIMPOBAHHUE MOJEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnoponcoaepxaime OpraHi4ecKue COeIMHEHMS.

[IpenensHble onHOaTOMHBIE cUpThl. CTpoeHHE MOJIEKYN (Ha MpUMepe MeTaHoja U
sraHona). [‘omomoruueckuit psan, oOmas Qopmyna, wu30Mepusi, HOMEHKJIATypa H
kinaccuukanusa. duznueckue CBONCTBA MPEAETbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie
CBSI3M MEXIY MOJIEKYJIaMU CITUPTOB.

XWMHUYECKHE  CBOMCTBA: pEeakUUW  3aMEIEHus, JETWApaTalud, OKHUCIIECHHUS,
B3aMMOJIEMCTBHE C OpraHMYECKMMH U HEOPraHMUYECKUMU KucioTamu. KadecTBeHHas peakuus
Ha O/IHOATOMHBIe cHPTHI. [leiicTBUE 3TaHONIa M METaHOJIa Ha OpraHu3M uenoBeka. CriocoObl
MIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie »dupb, HOMeHKIaTypa U uzoMmepus. OcCOOEHHOCTH (UIUYECKUX U
XAMHYECKHX CBOMCTB.

MHoOroaTtoMHbI€ CIHUPTHI - STHICHIVIUKOIL U TIUIepuH. Pu3nyeckue U XUMHUYECKUe
CBOICTBa: peaklUU 3aMEeUICHHs, B3aUMOJIEHCTBUE C OPraHWYECKUMH M HEOPraHMYeCKHUMHU



KHCJIOTaMH, KauyeCTBEHHAsl pPEaKIusi Ha MHOTIOAaTOMHbIE CHUPTHL. JlelicTBHME Ha OpraHu3M
yesoBeka. CriocoObl MOMyYeHNs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJEKYINbI, B3aUMHOE BIHSIHHE THIPOKCOTPYIIBI U OEH30JIBHOTO
anpa. Dusndeckue cpoicTBa (eHoma. OCOOCHHOCTH XHMHYECKHX CBOMCTB (eHoa.
KavectBennsle peakuuu Ha GpeHos. TokcnuyHocTh Gperona. CriocoObl MOTy4YeHUs U TPUMEHEHHE
denona. denondopmanpaeruaHas cMoia.

KapOonusnbHble COETUHEHUS - albJeTWabl U KETOHBL. OJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpynmbl. ['oMooruyeckue psiibl ajlbJeruIoB U KETOHOB, obmas (opmya,
M30MepUsl U HOMEHKJIaTypa. Pu3nuecKue CBOMCTBA allbIETUI0B U KETOHOB.

XHUMHUYECKUE CBOMCTBA aJlbJIETHI0B U KETOHOB: peakluu npucoequHenus. OKucieHme
IBJIETUOB, Ka4eCTBEHHBIC PEaKUuu Ha anpieruabl. CrocoObl MoylydeHUs ¥ MPUMEHEHUE
aJIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE MTpe/eNIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYJI
KapOOHOBBIX KHUCIOT. M3oMepus u HOMeHKIaTypa. Du3ndeckue CBONCTBA OJHOOCHOBHBIX
MpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSi3U MeXAy MOJIEKYIaMH KapOOHOBBIX
KHCJIOT.

XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, PEaKIUs STEpUPHUKAINH, PEAKIHH C
Y4aCTHEM YIVIEBOJOPOIHOIO PaJMKaa.

OcoOeHHOCTH CBOWCTB MypaBbUHOW KHCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCJIOT - CJIOKHBIX dPHUpax.

MHuoroo6pa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB HENPENCIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BHICHIUX KapOOHOBBIX KHCIIOT: CT€APHHOBAs, MAJIbMHUTHUHOBAS, OJCHMHOBAS
KUCTI0Thl. CIOCOObI MOMYYeHHsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie 23¢upsbl. 'omonorudeckuii psia, odmas gopmysa, n3oMepus 1 HOMEHKIIATypa.
®u3nyecKkue 1 XUMHUYECKUE CBOMCTBA: THAPOIN3 B KUCION U IIEIIOYHOU

cpene.

XKupsl. Ctpoenue, pu3nueckre 1 XMMUYECKHE CBOMCTBA KUPOB: TUAPOJIN3 B KUCION U
mienouHoit cpege. OCOOEHHOCTH CBOMCTB JKHMPOB, COAEPIKALIUX OCTAaTKU HEMpeneIbHbIX
KUPHBIX K1caoT. XKupsl B mpupoe.

MBpbl1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIee JeicTBHE.

OOmast xapakTepucTuka yrieBonoB. Knaccudukanus yriaeBogoB (MOHO-, TU- U
HOJICaxapubl).

MoHocaxapuabl: TIH0K03a, PpykTo3a. PU3HUEcKue CBOUCTBA M HAXOXKAEHUE B IPUPOJIE.
doTocuHTE3.

XHUMUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIHH C YYACTHEM CHUPTOBBIX M alIbIAETHUIHOU
Ipynn, CIUPTOBOE M MOJOYHOKHUCIIOE OposkeHue. [IpumeHeHHe TIOKO3bl, €€ 3HA4YeHHE B
KU3HEAESITEILHOCTH OpraHu3Ma.

Jucaxapunpl: caxapos3a, MajbTo3a. BoccTaHaBnMBaroIMe M HEBOCCTAHABIMBAIOLINE
nucaxapuabl. ['uaponus aqucaxapunos. HaxoxxaeHue B mpupoje U MpUMEHEHNUE.

[lonucaxapuapl: Kpaxmaja, IJIMKOT€H M Lenoio3a. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOreHa W LeJUIroso3bl. Pu3Nyeckue CBONCTBAa KpaxMmaiga W ILEJUIFOJIO3bI.
XHWMHYECKUE CBOMCTBA KpaxMaja: TMApPOJIN3, KAYECTBEHHAs PEaKIUs C MOJIOM. XMMHUUYECKHE
CBOMCTBa IEJUIIOJIO3bI: THAPONU3, TMoiydeHue dhupoB 1emwttono3sl. I[lonstue 006
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKcrepuMeHTaIbHbIE METO/IbI H3yYEHUS BEIIECTB U UX MPEBPALLEHHUI: paCTBOPUMOCTD



pa3IMYHBIX CIIUPTOB B BOJE, B3aMMOJECWCTBUE ITAaHOJIA C HATPUEM, OKHCIEHUE STHUIIOBOTO
CIIUPTAa B QJIBJACTHJ Ha PAaCKaIEHHOW MEIHOM MPOBOJIOKE, OKUCIECHHUE ITUIOBOTO CIUPTA
JUXPOMATOM Kajiisg (BO3MOKHO HCIOJIb30BaHWE BHJIEOMATEPUANIOB), KAUECTBEHHBIC PEAKIINU
Ha ajpaeruisl (¢ ruxpokcuaoMm nuammuHcepeOpa(l) u ruppoxcuaom memu(H)), peakius
rmnepuHa ¢ rugpokcugom Meau(Il), xumuyeckue cBONCTBAa pacTBOpa YKCYCHOM KHCIIOTBHI,
B3aMMOJICIICTBHE pacTBOpa IOK03bl ¢ ruapokcunom menu(ll), B3aumozeiicTBie kpaxmana c
MOJIOM, pelIeHHEe SKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CrupTsl U GeHosb», «KapOoHoBbIe
KUCTOTHI. CII0KHBIE YPUPBI».

A3oTcoaepikalue OpraHu4eckKue CoeAMHEHUSI.

AMHHBI - OpraHuYecKhe MpPOW3BOJHBIC amMmuaka. Kiaccudukanus aMHHOB:
anmudaruyecKre U apOMaTHIECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeTUYHbIE. CTPOCHUE MOJICKYT,
obmras hopmyna, n3oMepus, HOMEHKIATypa U PU3NYECKUE CBOMNCTBA. XUMUYECKOE CBOMCTBA
anmudaTHuecKuX aMUHOB: OCHOBHBIC CBOWCTBA, aTKUIMPOBAHUE, B3aUMO/ICHCTBUEC TEPBUIHBIX
aMHMHOB C a30TUCTOM KUCIO0TON. CONU aIKHMIAMMOHUS.

AHWIIMH - TpeICTaBUTENIb aMUHOB apoMaTH4eckoro psga. CTpoeHue aHWIMHA.
B3anmHoe BrusiHUE TPYII aTOMOB B MoOJIeKyse anuianHa. OCOOEHHOCTH XMMUYECKUX CBOMCTB
aHunuHa. KauecTBeHHbIE peakMy Ha aHUJIUH.

CriocoOblI TTOJTyYeHHUs ¥ MPUMEHEHHUE anu(aTHIecKuXx aMiuHOB. [loyueHne aHunHa U3
HUTPOOEH3011a.

AmuHokucinoTel. Homenknarypa u wuzomepus. OTAelbHBIE NPEICTABUTENN a-
aMHHOKHUCJIOT: TJIMUMH, aJlaHH. @U3HYECKHE CBOMCTBA aMUHOKHUCIOT. XUMUYECKHE CBOMCTBA
AMUHOKHUCIIOT KakK aM(OTEpHBIX OPraHWYeCKHUX COEIWHEHUH, PeaKIys MOJIMKOHICHCAIUH,
o0Opa3oBaHue MENTUIHON CBsA3H. buonoruueckoe 3HadeHre aMuHOKUCIOT. CHHTE3 U TUIPOIIH3
MENTUI0B.

benku xak npuponnelie noauMepsl. [lepBuuHas, BTopuuHas U TPETHUYHAs CTPYKTypa
OenkoB. XMMHUYECKHUE CBOWCTBA OEIKOB: THAPOIIN3, ACHATYpAIUs, KAaueCTBEHHbIC pEeaKluu Ha
Oeku.

DKCIEepUMEHTAIBHBIE METO/Ibl U3YUYECHHS BEIIECTB U UX TMPEBPAIICHHUI: pacCTBOPCHHUE
OeJIKOB B BOJIE, J€HATYpalus OCJIKOB IIPH HAarpeBaHWH, IIBETHBIC PEAKITUU HA OCJIKH, pelIeHue
AKCIIEPUMEHTAJIBHBIX 337a4 0 TeMaM «A30TCOAEpIKaIIue OPTraHWYECKUE COCIUHECHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCIUHEHUI.

BricokoMoneKkysipHbIE COETMHEHMUS.

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHss MoJeKysipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHUN - TTOJIMMEPHU3AIIUs U TTOJTUKOH ICHCAIIHS.

[Tonumepubie MaTepHabl. [TnacTmaccer (monmuaTHIIEH, MTOJIUTIPOTTUJICH,
TTOJIMBUHUJIXJIOPUI, MOJIUCTHPOIT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAapOOHATHI,
nonua THIIeHTepedTanar). YTunuzanuus u nepepaboTKa MiIacTHKa.

DnacToMephl: HATypalbHBIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30NPEHOBBIN). Pe3nna.

Bonokna: HaTypanbHbI€ (XJIOMOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO03a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKHE (KAIPOH U JIABCaH).

DKCNEePUMEHTAITHHBIE METOJIBI U3yUEHHUS BEUIECTB M WX MPEBpAICHUN: 03HAKOMIICHUE
¢ oOpa3mamMu TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAay4yKOB, DEIICHHE
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Pacro3HaBaHue MIacTMAacC U BOJIOKOH».

Pacuérnbie 3aaun.



Haxoxnaenue MonekynsapHOi (QOpMyibl OpraHHYECKOro COEIUHEHHS 10 MacCOBBIM
JONISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAXOXICHHE MOJEKYISIPHOH (HOPMYIIbI
OpPraHMYECKOI0 COEIUMHEHUs 10 Macce (00bEMY) MPOAYKTOB CrOpPAaHMs, IO KOJIMYECTBY
BeliecTBa (Macce, 00bEMY) MPOJIYKTOB PEAKIMH W/WUIM MCXOJHBIX BEIIECTB, YCTAHOBJICHHE
CTPYKTYpHOU (POPMYIIBI OPraHUIECKOTO BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOWCTB WIIH
CIOoCcOOOB TOJY4YEHUS, OMpeJesieHue 0N BBIXOJA MPOAYKTa PEaKIUU OT TEOPETUUECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanust MeXIpeIMETHBIX CBA3€H ITPU U3YUEHUH OpraHndeckor xumuu B 10 kitacce
OCYIIIECTBIISIETCS. Yepe3 MCIOJb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHSATUHN, TPUHATHIX B OT/AEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBeHHO-HAYYHbIC TIOHATHUS: SBIICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPUS,
3aKOH, aHAJIM3, CUHTE3, KiIaccu(ukaius, HaOIOIeHIE, H3MEPEHUE, YKCIIEPUMEHT, MOJIEb,
MOJICJINPOBAHUE.

®uznka: mMaTepus, aToM, 3JEKTPOH, NMPOTOH, HEHUTPOH, MOJIEKYJa, SHEPreTUUYECKUN
YPOBEHB, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PM3HUECKHUE BEIUYUHBI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: KJIETKa, OPraHu3M, SKOCUCTeMa, Orochepa, MeTaboIu3M,

HACJICJICTBEHHOCTh, aBTOTPO(HBIA H TeTepoTpodHBIA THII TUTAHHS, OpOXKCHHE,
dboTocuHTE3, ABIXaHUE, OCTTKU, YTIEBOIbI, KUPHI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTHI.

['eorpadusi: nmone3npie HCKONAEMbIE, TOIUIUBO.

TexHonmorus: NUIIEBbIE MPOAYKTHl, OCHOBBI PAalMOHAJIBHOIO IHMTAHMS, MOIOLIUE
CpelCcTBa, MaTepralbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

Copepxanne ooyuenus B 11 kiacce.

OO01mas 1 HeopraHuveckasi XuMusl.

TeopeTrnueckre OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN eMeHT. M30TorbL.

CtpoeHue HJIEKTPOHHBIX OO0OJIOYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHUYECKUE
YPOBHH U MOIYypOBHU. ATOMHBIE opOuTanu. Kinaccudukanus XuMUIeCKUX 3J1€MEHTOB (S-, p-,
d-, f-smementsl). PacrmpenerneHue 3JIEKTPOHOB IO aTOMHBIM OpPOHMTANSAM. JIEKTPOHHBIC
KOH(QUTYpallul aTOMOB JJEMEHTOB MEPBOrO-4eTBEPTOTO TMEPUOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, SJIEKTPOHHBIE KOHOUTYPAIIUA HOHOB.

DNEeKTPOOTPULIATETbHOCTD.

[lepuonnueckuin 3akoH W llepuoaunueckas cucreMa XUMHUYECKHX dieMeHTOB [.M.
MenneneeBa. CBsi3b mnepuoanydeckoro 3akoHa u Ilepuoanueckoil CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB C COBPEMEHHOU TE€OpHel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPyIMIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

Xumuueckasi CBsi3b. Buabl XUMHUUYECKON CBSI3U: KOBAJICHTHAs, MOHHAS!, METAJNTMYECKAs.
MexaHu3Mbl 00pa30BaHUsl KOBAJIECHTHOW CBSI3U: OOMEHHBIHN 1 IOHOPHO-AKIIENTOPHBIN. DHEPTuUs
U uHa cBsi3u. [1onsipHOCTD, HAIPABJIEHHOCTh M HACKIILIAEMOCTh KOBaJIEHTHOU cBsA3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMOJNEKYIsIpHbIE B3aUMOACHCTBUS.

BaneHTHOCTH W BaJieHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOEHHEM (Ha MpHUMepe COCAMHEHHUH DJIEMEHTOB BTOPOTO
nepuo/a).

[IpenacraBnenne o0 KOMIUIEKCHBIX coenuHeHusX. CocTaB KOMIUIEKCHOTO HOHA:



KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAYE€HHUE KOMIUIEKCHBIX coenuHeHud. [lonsitue o
KOOPAMHALIMOHHON XUMUHU.

BemecTtBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. TUIBI KPUCTAIIMYECKUX
pemE€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsitue o nucnepcHbix cucremax. Hcrtunubie pacTBOpbl. CrnocoObl BBIpaKEHUS
KOHLIGHTpAllUl pacTBOPOB: MAaccoBasi J0Jid BEIIECTBA B PACTBOPE, MOJIAPHAs KOHIIEHTPALIMS.
HacpllieHHble 1 HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtamioruaparsl.

Krnaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BeIlecTB. TpuBHAbHbBIC Ha3BaHUS
OTJIEJIbHBIX MPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMHUECKUX PEaKUUii B HEOPTaHWYECKOH M OPraHUYeCcKON XHMHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUs SHEPrUU MpHU
XUMHYECKHX peakiusx. TemuoBble A(PQEeKTsl XUMHUECKUX peakiuil. Tepmoxumuueckue
YpaBHEHUS.

CkopocTh XMMHMYECKOH peakuuu, e€ 3aBUCUMOCTh OT pPAa3JIMYHBIX (PaKTOPOB.
['oMoreHHsble U reTeporeHHble peakiuu. Katanus u karaau3aTopsl.

OOpatumble U HeOOpaTUMbIE peEakIMH. XuUMUYeckoe paBHoBecue. {DaKkTOpPHI,
BIUSAIOIIME Ha TIOJIOKEHUE XHMMHUUYECKOrO paBHOBECUS: TEMIIEpaTypa, MAaBICHUE U
KOHIICHTpALlUU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipuanun Jle larense.

Onektponutryueckas auccornuanus. CwibHble U clladbie AJEKTpoiauThl. CTeneHb
nuccormanuu. Cpena BOAHBIX PACTBOPOB: KUCIOTHAS, HEUTpasbHas, mieoyHas. BogopoaHbii
nokazatenb (pH) pactBopa. 'maponus coneil. Peakiiuu nonHoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHuss. OKHUCIUTENb U
BOCCTaHOBUTENb. lIponiecchl OKUCIEHMS M BOCCTAHOBJIEHHUS. BakHellue OKUCIUTENU U
BOCCTAHOBUTENHU. METOA AJIEKTPOHHOTrO OanaHca. ODJIEKTPOJM3 PacTBOPOB U PaCILIaBOB
BEILECTB.

DKCIepUMEHTAIbHbIE METOJbl M3YUYEHHsI BELIECTB M WX IPEBPALLCHUI: pa3jiokKeHUe
MepoKcuaa BOAOPOJA B MPHUCYTCTBUU KaTaln3aTOpa, MOJEIA KPUCTATIMYECKHX PEIIETOK,
MPOBEICHUE PEaKIUii HOHHOTO OOMEHa, OMpeaeNieHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHUKATOPOB, H3YUYCHHUE BIUSIHUS PA3TUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUuu U
MOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

Heopraunueckas xumus.

[Tonoxenue HemeramioB B [lepuoauyeckoil cucTemMe XMMUYECKUX 3JIEMEHTOB

JI.1. MenneneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMOB. Dusmueckue CBOHCTBa
HEMETAIIOB. AJTOTPOIHS HEMETAIIJIOB (Ha MpUMeEpe KUCIopoa, cepsl, hocdopa u yriepoa).

Bonopon. Ilonydenne, puzndeckue 1 XUMUYECKHUE CBOWCTBA: PEAKIIUU C METAJIJIAMU U
HEMETaJNIAMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ MApUABI.

l"anorensl. Haxoxenue B mpupojie, crocoObl MOydeHus], GU3HIECKUE U XUMHUYECKUE
cBoiicTBa. ['amoreHoBoAOpOAbl. BaxkHemme KUCI0poacoaepKallue COSIUHEHUS TalIOr€HOB.
JlabopaTopHbIe U MPOMBIIILIEHHBIE CIIOCOOBI MOTYYeHHS TaloreHoB. [[prMeHeHne TranoreHoB u
UX COEIUHEHMI.

Kucnopon, o30H. JIabopaTopHbI€ ¥ TPOMBIIIICHHBIE CIIOCOOBI MOTYYSHHS KUCIOPO/Ia.
®u3nueckue M XUMHUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOpoJa U 030Ha. OKCUAbl U
MIEPOKCHUBI.

Cepa. Haxoxnenue B TIpUPOJE, CHOCOOBI MOTy4YeHHUs, (DU3UUECKHE U XUMHYECKHE
cBoiictBa. CepoBoaopon, cyabduasl. Oxcun cepoi(1VY), okcun cepri(Y1). CepHucrast u cepHas
KHUCJIOTBI M uX coiid. OCOOCHHOCTH CBOWMCTB CEpHOM KHUCIOTHL [IpuMeHeHme cepbl U e



COCTUHEHUN.

A3zot. HaxoxaeHue B mpupone, CrocoObl MosydyeHHs, (U3NUYEeCKUe M XMMUYECKHE
cBOMcTBAa. AMMHaK, HUTpUAbL. OKCUABI a30Ta. A30THCTasi M a30THAs KUCIOTHI U MX COJH.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a30oTa U ero coeMHEHU. A30THBIE
ya00peHusl.

®docdop. Haxoxpaenue B mpupone, CHocoObl nojyuyeHusi, (QuU3nvecKue

u xumuueckue ceorictBa. ®ochuapt u hochun. Oxcuast hocdopa, pocopHas KucIOTa
u e€ conu. [Ipumenenue docdopa u ero coequnenuii. ocopHbie yroOpeHus.

VYrnepon, HaxoxaeHHe B MpHupoje. AIiorpornHble Monudukanuu. dusndeckue u
XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIECTB, 00pa3oBaHHBIX yriepogom. Okcun yraepoxa(ll),
okcun yraepona(lVy), yronpHast kucinora u €€ coiu. AKTUBUPOBAHHBIA yroib. [IpuMenenue
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOJIOM, M €0 COSAMHEHUIA.

Kpemuuii. Haxoxnenue B mpupone,  CHocoObl MONy4eHus, (PHU3NUECKUE
1 xuMuueckue cBorictBa. Okcua kpemuus( 1Y), kpeMHueBast KUCIIOTa, CHiIMKaThl. [[pumeHeHune
KpEMHHUS U ero coenuHeHni. CTeKII0, ero mojay4eHue, BUIbl CTEKIIA.

[Tonoxxenne wmetammoB B llepuonnyeckoil cucTeMe XHUMHUYECKUX OSJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0Y€K aTOMOB METAJLIOB.

Oobmme (usznyeckne cBOWCTBA METAIIOB. [I[puMeHeHne METauioB B OBITY M TEXHUKE.
CnaBbl METaIIOB.

DNEKTPOXUMHUYCCKHIA Ps HaNpspDKeHWd MeTauioB. OOmme crmocoObl  TOTydeHUs
METAJIJIOB: TUAPOMETAJUTYPrus, HUPOMETALIYpIus, dnekTpomerautyprus. Ilonsrtue o
KOppo3uu MeTauioB. Croco0bl 3alUThl OT KOPPO3HUHU.

O6mas xapaktepuctrka MetamioB [A-rpynmnel [lepuoaudeckoii CUCTEMBI XUMHUYECKUX
sneMeHToB. Hatpuil u kanuii: nonydenue, u3nyecKue 1 XUMHUYECKIE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctrka MmetaiioB HA-rpynmel [lepuoanueckoit cucTeMbl XUMHUYECKUX
3JIeMEeHTOB. Maruuii W Kajbluil: MoiydyeHue, (U3NYECKHe M XUMHYECKHE CBOICTBa,
NPUMEHEHHE MPOCThIX BEIIECTB W UX coeAuHEHHH. JKEcTkocTh BOABI M CHOCOOBI €€
yCTpaHEHHUSI.

AnroMuHUI: ody4YeHHue, GU3NYECKUEe U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTOT0
BEIIECTBA U €ro COeAMHEHUHl. AMQOTepHble CBOWCTBA OKCHJA U TUAPOKCHIA ATFOMHHMS,
TUAPOKCOKOMIIIEKCHI aJIFOMUHUS.

OO1m1ast xapakTepUCTHKA MeTaJuI0B MoO60uHbIX noArpynn (b-rpymm)

[leproanyeckoi CUCTEMbI XUMUYECKUX 2JIEMEHTOB.

Pu3nyecKkue UXUMUYECKUE CBOMCTBA XpoMma 1 ero  coequHeHHui. OKcH bl

u ruapokcuasl xpoma(M), xpoma(l1H) u xpoma(V1). XpomaTsl U JuUXpoMathl, HX
OKHUCIIUTEbHBIE CBOMCTBA. [ToyueHue u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOWCTBA MapraHiia M €ro coequHeHui. Baxneimue
coenunenus: mapranna(l1l), mapranna(lVy), mapranna(V1) u mapranna(YH). [lepmanranat
KaJIusl, €r0 OKUCIIUTEIbHBIE CBOICTBA.

du3nyecKkue NXUMHUYECKHE CBOICTBA JKelle3a U ero  coequHeHui. OKCHupl,

runpokcuabl v comn skene3a(Il) m xenesa(L). [Tomyuenue " IIPUMEHEHNE
xKernesa

U €T0 CIIaBOB.

dusnueckue NXUMHUUECKHUE CBOMCTBA Menu u e€ coenrHenuid. [Tomydyenue

Y IPUMEHEHUE MeJIU U e€ COeIMHEHUH.



[uuk: momydenue, (GU3NYECKHEC W XUMHUUYECKHE CBOMCTBA. AMQOTepHBIE CBOWMCTBA
OKCHJIa U TUAPOKCHAA IMHKA, THUAPOKCOKOMIUIEKCHl LHMHKA. [IpuMeHeHHe LHMHKAa U €ro
COCIMHEHU.

OKClepUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BELIECTB M HUX IPEBPALICHUM: H3ydeHHUE
00pa3IoB HEMETAIOB, TOpPEHUE cephl, Gochopa, kene3a, MarHus B KUCIOpPOJE, U3yUCHUE
KoJulekuuu «MeTamibl M CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOJIOM (BO3MOKHO MCIOJIb30BaHUE BUJICOMATEPHUAIIOB), B3aUMOICHCTBUE LIMHKA U
JKele3a C pacTBOPAMM KHUCJIOT M UIEJIOYEH, KaueCTBEHHBIE PEAKLIMH Ha HEOPraHUYECKHe
AQHUOHBI, KATHOH BOJAOPO/1a U KATUOHBI METAJUIOB, B3aUMOIEUCTBUE THAPOKCUIOB ATFOMUHUS U
IIMHKa C pacTBOpaMM KHUCIJIOT M ILEJIOYEll, pelIeHHE SKCIEPUMEHTAIBHBIX 3a4a4 110 TeMaM
«[anorens», «Cepa u e€ coeguHEHUs», «A30T U (pochop U UX coenuHEHUs», «MeTayibl
[JIABHBIX MOATPYII, «MeTauibl TOOOYHBIX TOATPYIII.

XUMUS U )KU3Hb.

Ponb xumun B obecrieueHUN YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA.

[lonsiTHE 0 HAYYHBIX METOAAX IMO3HAHUS U METOJIOJIOTMU HAYYHOT'O UCCIIEIOBAHMUSL.

Hayunble nmpuHIUIBI OpraHu3aluyd XUMHYECKOrO MPOU3BOJCTBA. [IpombliuieHHbIE
CIocoObl MONY4YEeHHs] BaKHEMIIMX BellecTB (Ha IMpHUMeEpe MPOU3BOJICTBA aMMHaKa, CEpHOM
KHACJIOTHI, MeTaHoja). IIpOMBINIIEHHBIE CIMOCOOBI TIONYYEHHUS METaIOB M CILIABOB.
XHUMHYECKOE 3arps3HEHHE OKpY)Kalolled cpenbl U €ero mnocienctBus. Poiap xumum B
00€ecCTeueHUH SHEPTeTHIECKOM 0€30MMaCHOCTH.

XuMmusi U 340poBbe uernoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia Mcnoiab30BaHUSA
JIEKApCTBEHHBIX IpenapaToB. Poilb XUMUU B pa3BUTUU MEIULUHBI.

XUMUslT THUIIA: OCHOBHBIE KOMIIOHEHTBHI, MUIIEBbIe J100aBKkU. Ponb xumuum B
o0OecreueHny MUIIeBOr Oe30MacCHOCTH.

Kocmernueckue u napdromepusie cpenctsa. beitoBas xumus. [IpaBuna 6e3omacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B OBCEIHEBHOMN KU3HHU.

XUMUS B CTPOUTENIbCTBE: BaXKHEHIINE CTPOUTENbHBIE MaTEpHUaIbl (LIEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA0OpEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalIbl, KPACKH, CTEKIIO, KEpaMHUKa.

Pacuérnsble 3anaun.

Pacuéthl: Macchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B peaKlMH BEIIECTB, Macchl (00bEMa, KOIMYecTBa
BEIIIECTBA) MPOAYKTOB PEaKIMH, €ClIi OJHO U3 BEIEeCTB MMEeT NMpUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTA PEAKLUHU, €CJIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JIOJ€H pacTBOPEHHOTO BEIIECTBA, MACCOBOW JOJIM M MOJSPHOU
KOHIIEHTPAllUU BEIECTBAa B PacTBOpE, JOJIU BbIXOJAa MPOAYKTA pEaKUUU OT TEOPETHUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBA3EH pU U3y4eHHUHU O0Iel 1 HEOPraHMUECKOW XUMUHU
B 11 Kiacce OCyIIECTBISCTCS Yepe3 UCTIOIb30BAHNE KaK OOIINX

€CTECTBEHHO-HAYUYHBIX MOHSATUN, TaK U MOHSATUH, PUHSATHIX B OTAENbHBIX MpEeIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE MOHATHUSA: SBJIEHHE, HAYUYHBIM (PakT, runoresa, Teopus,
3aKOH, aHajlu3, CHUHTE3, KiIacCU(PHUKalus, NEepUOAUYHOCTb, HaONIO/JEHNE, HW3MEpEHUE,
HKCIIEPUMEHT, MO/JI€Nb, MOJIETUPOBAHUE.

®duszuka: Marepusi, MUKpOMHpP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, HMOH,



U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUH YPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBa, HACAIbHBIM Tra3, (U3NYecKHe BEIMYUHBI, €IMHUIIBI
U3MEpPEHUsi, CKOPOCTb, JHEPTHUS, Macca.

Buonorusi: kneTka, OpraHu3Mm, 3KocuUcCTeMa, Ouocdepa, MeTabOIU3M, MakKpo- u
MHUKPOAJIEMEHTBI, OCJIKH, KHUPBI, YIIIEBOJbI, HYKICHHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBHI,
KPYrOBOPOT BEIIECTB M IOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IIOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorusa:  XuUMHYecKass I[POMBIIUIEHHOCTb, METAJULYprHs,  CTPOMUTEJIbHbIC
MaTepHalbl,  CEIbCKOXO3SMCTBEHHOE  MPOMU3BOACTBO,  IHUIIEBAas  IPOMBIIIJIEHHOCTb,
dapmarieBTHYeCKass  MPOMBILIUIEHHOCTb, IMPOM3BOJACTBO  KOCMETHMUYECKHMX  IPENapaTos,
IOPOM3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MaTEpUaliOB,  JJEKTPOHHAS  IPOMBIIIJICHHOCTb,
HaHOTEXHOJIOTHH.

[Tnanupyemble pe3ysibTaThl OCBOSHHSI IIPOTPAMMBI 110 XUMUH (YTI1yOJIEHHBIH yPOBEHB)
Ha YpOBHE CpeJHero oouero o0pa3oBaHus.»

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHMS OOYy4arOIIMMUCS
IporpaMM CpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIM, METAIPEMETHBIM U IPEAMETHBIM.

B cooTBeTcTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS TpeaMera «XHWMHS» Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUS
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKON Ipak1aHCKON UIEHTUYHOCTH;

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/IEIICHUIO;

HaJIMYMe MOTUBAIUH K 00yUEHUIO;

TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJCTBOBATHCS MPUHATHIMU

B 00II€CTBE MMpaBUJIaMH U HOPMAaMU HIOBEJICHHUS;

HaJIM4YMe IPaBOCO3HAHUS, YKOJIOTUYECKOH KYJIbTYpBI;

CIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHbIC IIJIaHBbI.

JIM4HOCTHBIE PE3YJIbTATHI OCBOCHUS npeaMeTa «XUMUsD OTPa)karoT
c(hOpMHUPOBAHHOCTh OTMBITA MO3HABATEIHHOU 51 MPAaKTUYECKOMN
JIeATeIIbHOCTH

oOyuaroluxcs B Ipoliecce peaan3anuy 00pa3oBaTeIbHON JeSTENbHOCTH.

JIn4HOCTHBIE PE3YIbTAThl OCBOCHHUS NpeaMeTa « XUMUD» OTPaXaroT

C(OPMHPOBAHHOCTh OIBITA TO3HABATEIbHOM u IIPaKTUYECKON
JeATEIIbHOCTH

o0yyJaroIuxcs B MpoLecce pealnu3alul 00pa3oBaTeabHON JesTeIbHOCTH, B TOM YHCIIe
B YaCTH:

1) IPAKIAHCKOTO BOCIIUTAHMS:

OCO3HaHHS OOY4YalOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TIpaB U 00sg3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOMOPSAIKY;

IIPEACTABJICHUS O COLMAIBHBIX HOPMax M IIPaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATENbHOCTH IPU CO3JaHUU Y4YEOHBIX
IPOEKTOB, pEIIeHHMH Y4YeOHBIX U I[O3HABATENBHBIX 3a]ad, BBIMNOJIHEHUH XHMHUYECKHX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY WU apTryMEHTHI
JIPYTUX IPU aHAINU3€ Pa3IUYHbIX BUJIOB Y4EOHOH eATeIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:



LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOU
XUMUU;

YB)KEHHUS K MPOIIECCY TBOPUECTBA B OOJIACTU TCOPHH U MPAKTHUECKOTO MPUTIOKEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh Pe3yJbTaT JIUTEIbHBIX HAOIIOJACHU,
KPOIOTJMBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, ITIOCTOSTHHOTO TPYAA YUYEHBIX U PAKTUKOB;

MHTEpeca M II03HABATEJIbHBIX MOTHMBOB B MOJYYEHHH U TMOCIEAYIOIIEM aHaIU3e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OLIGHUBATh CHUTYalldW, CBS3aHHBIE C XUMHYCCKHUMH SIBICHUSMHU, U
MIPUHUMATh OCO3HAaHHbBIC PEILICHHS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE MOBEJICHHUE W IMOCTYNKH CBOUX TOBAPHILEH C MO3ULUHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

4) (dbopMUPOBaHUS KYIBTYPBHI 30POBBL:

MOHUMAaHUS IEHHOCTEH 370poBOr0 M Oe3omacHOro obpasa >KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

COOJTFOICHHST TIPABHJI O€3011aCHOTO OOpAaIeHUs C BEIIECTBAMH B OBITY, TIOBCETHEBHOM
JKU3HU, B TPYAOBOM AEATEIBHOCTH;

MMOHUMAHUS I[IEHHOCTU TMPAaBWJI HHIWBHAYAIHHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIMINX 30POBbIO U KU3HH JIFOACH;

OCO3HAaHUS TMOCJEICTBUN M HENMPUSTUS BPEIHBIX MPUBHIUEK (YIOTpeOICHUs allKOTroJs,
HApKOTUKOB, KYPEHHUS);

5) TPYZIOBOT'O BOCIIUTAHUS:

KOMMYHHKATUBHOM KOMIETEHTHOCTH B Y4eOHO-HCCIEeIOBATENbCKON JAESTeTbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX NEATEIbHOCTH,

YCTaHOBKH Ha AKTHBHOE YyYaCTHE B PEIICHHH MPAKTUYECKUX 3a/1a4 COLMATbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbI);

WHTEpeca K MPaKTUUYEeCKOMY U3YyUEHHUIO MTPOQPECCUil pa3IMuyHOTO PO/ia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TPYy1a U pe3yjbTaTaM TPYAOBOU AESITENbHOCTH; TOTOBHOCTHU
K OCO3HaHHOMY BBIOOPY MHIWBUIYaJTbHOU TpaeKTOpUU 00pa3oBaHus, Oyayiiel npodeccuu u
peanu3anuu COOCTBEHHBIX IKM3HEHHBIX IUJJAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00I11eCcTBa;

6) 9KOJIOTHYECKOTO BOCITUTAHUS:

JKOJIOTUYECKH  I1eJIeCOOOPAa3HOrO0  OTHONICHHWsS] K  TPUPOJE KaK  HCTOYHUKY
CYIIECTBOBAaHMS )KU3HU Ha 3eMIIE;

MOHUMAaHUS  TJ00aTbHOTO  XapakTepa  JKOJOTHYECKUX  TpoOJeM,  BIUSHUSA
SKOHOMHMYECKHX IPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLMAIIBHOW CPEJIbL;

OCO3HaHUS HEOOXOJMMOCTH HWCIIOJNIb30BAHUS JOCTHKCHHH XUMHH MJI pPELIeHHS
BOIIPOCOB PALlMOHAIBHOTO IIPUPOIOIIOIB30BaHNUS;

AKTUBHOT'O HENIPUATHUS JECUCTBUM, IPUHOCSIIMX BPE OKPYKAIOLIEH IPUPOIHOU Cpelie,
YMEHUS TPOTHO3UPOBATH HEOIATOMPUSITHBIC IKOJIOTHIECKHE TIOCIIECTBUS MTPEATPHHIMAEMBIX
JIEMCTBUN U MPEAOTBPALLATH UX;

HAJIMYUST PA3BUTOTO SKOJOTMYECKOTO MBIIMUICHUS, SKOJIOTMYECKOW KYJIbTYphI, ONbITa
JIEATEIIbHOCTH SKOJOTMYECKON HANpaBJIE€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B



MO3HABATEIbHOW, KOMMYHHUKATHBHONW W COLMAIBHOW MPAKTHKE, CIIOCOOHOCTH WU YMEHUS
AKTUBHO IPOTUBOCTOSTH UJCOIOTHU XeMopoOHu;

7) LIEHHOCTU HAay4YHOI'O [TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPAa3BUTUS HAYKU U
00LIECTBEHHON IIPAKTHUKHY;

IIOHUMaHMsl CHeUM(UKH XUMHUM KaK HayKd, OCO3HaHHUS €€ poiu B (OPMHUPOBAHUU
pPALlMOHATIBHOIO  HAyYHOI'O  MBINUIEHUS, CO3JAaHUM  IIEJIOCTHOIO  MpeJCTaBleHUs 00
OKpY’)KalOIlleM MHpE KaK O €JUHCTBE IPHPOJbl M YEIOBEKa, B IO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOSXIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHUU JJIS1 COBPEMEHHOH IIMBUIIM3AINH:

B € TYMaHHCTHYECKOW HAINpaBICHHOCTH M BAXXHOW POJIM B CO3JaHHUU HOBOHM 0a3bl
MaTepHaJbHONH KyJIbTYPHI, B PEUICHHHM TJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Ppa3BUTHUS
YeJI0BEYECTBA - CBHIPHEBOM, DHEPreTHMYECKOW, MHUILIEBOW M SKOJIOTMYECKOH Oe30macHOCTH, B
Pa3sBUTHU MEUIMHBI, 00ECIIEYEHUHN YCIOBUH YCIIEIIHOTO TPYAA U HKOJIOTHYECKU KoM(OpTHOH
KHU3HHU KaXI0ro YjeHa o0IlecTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IOHHMMAaHMs CYIIHOCTH METO/J0B IIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH UCIIOJIb30BaTh OIyYaeMble 3HAaHUS JJIs
aHayM3a U OOBSCHEHUS SIBJICHHUM OKpY)KAIOIEro MUpa M MPOUCXOIANIMX B HEM HU3MEHEHUH,
YMEHHMsI JienaTh OOOCHOBAHHbBIE 3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX ()AaKTOB M HMMEIOIHXCS
JTAaHHBIX C LEJIbI0 OJYyYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIONB30BaTh XWMHUYECKHWE 3HAHUS Ui PEIICHUS
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

HHTepeca K O3HAHUIO, UCCIIE0BATENbCKOMN 1EATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEIPEPBIBHOMY OOPa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMH 10 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTAM Tpyda B paslu4HbIX cdepax mnpodeccuoHaIbHON
JeSITEIbHOCTH.

MertanpeameTHble pe3yibTaThl OCBOCHUS MPOrpaMMBbl IO XMMHUH Ha YPOBHE CPETHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOUINXCS MEXKIUCIUIUIMHAPHBIE
(MexXmpenMeTHbIE) OOLIeHAYYHbIE MOHATHS, OTPa)KalOIIMe LEIOCTHOCTh HAyYHOW KapTHHBI
MHUpa U CHeu(pHUKy METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEprus, sBJIEHHE, IpPOIEecC, CUCTeMa, HAay4HbIM (akT, NMPUHLMII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIeJOBaHNe, HAOII0eHIE, U3MEPEHHUE, IKCIIEPUMEHT U
JpyrHe);

yHUBEpcaJbHble  y4deOHble  JAeicTBUs  (TO3HaBaTelIbHbIE, KOMMYHHKaTUBHBIE,
perynaTuBHbIE), obOecrneunBaronue (opmupoBaHue (YHKIMOHAIBHOW TIpPaMOTHOCTH H
COLMAJIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CMOCOOHOCTH 00YHYAIOLINXCS UCIIOJIb30BaTh OCBOSHHBIE MEXIUCIIUILTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE YUeOHbIe AEHCTBHS B IMO3HABATEIbHOM
Y COLMAJIbHON IPAKTHKE.

MertanpeameTHble pe3yiabTaThl OTPaXKalOT OBJIA/IEHWE YHHUBEPCAIbHBIMU Y4EOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMHU.

OBnaneHne yHUBEpCAIbHBIMU Y4€OHBIMH IT03HABATEIbHBIMU AEHCTBUSIMHU:

1) 0a30BbIe JOTMYCCKHE JCHCTBU:



CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJM3UpOBaTh MPOOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIpEAEIATh LENU JEATENIbHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUHU UX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

HCIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIIEIATH
XapaKkTepHble IIPU3HAKM IIOHATUM M YCTAHABIMBATH HX B3aUMOCBS3b, MCIIOIb30BATh
COOTBETCTBYIOLLUE MTOHITUSA AJIs1 OObSCHEHMsSI OT/IEJIbHBIX (PAaKTOB U SIBJIICHUI;

BbIOMpPAaTh OCHOBAaHUS W KPUTEPUU JUISL KIacCU(UKALUMM BELIECTB M XUMHUYECKHUX
peaKIuii;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKUE PACCYKAEHUS (MHAYKTUBHBIE, IEAYKTUBHbBIE, IO AHAJIOIHH),
BBISIBIISITH 3AKOHOMEPHOCTH M IMTPOTHBOPEYHS B PACCMAaTPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSATH B IIPOLIECCE TTO3HAHUS UCII0Ib3yEeMble B XUMHUU CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNIM, TPeoOpa3oBbIBATE MOJIENbHbBIE IPEICTABICHUS - XUMHUYECKHMH 3HaK (CHMBOI)
3JIEMEHTa, XUMUYecKas popMylia, ypaBHEHHE XUMUYECKOM peakuu - TP peleHUu Y4eOHbIX
IIO3HABATEJIBHBIX M NIPAKTUUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE IIPEICTABICHHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIH.

2) 0a30BbI€ UCCIIEOBATEILCKUE AEUCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUi;

dbopMynHpoOBaTh LENM W 33Ja4d HUCCIEIOBAaHMSA, WCIOJIB30BATH IIOCTABICHHBIC U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS

Y OCHOBBI JIIs1 JOPMUPOBAHUSI TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX
CYXKJICHUH;

BJIa/ICTh HABBIKAMM CaMOCTOSITEJIBHOTO IIJIAHUPOBAHMS W INPOBENEHUS YYCHMUYECKUX
SKCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HA0JI01aTh 3a X0JI0M IPOLIECCca, CAaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyJIHpoBaThb OOOOIIEHHS M BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAaHUS, COCTABISATH 00O0CHOBAHHBIN OTUYET O MPOJIETaHHON
pabore;

MPUOOpPETATh OIBIT YYEHUYECKOW HCCIIEAOBATEIbCKONM M MPOEKTHOW AESITEeIbHOCTH,
HpPOSIBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJ0B [TO3HAHUS.

3) pabota ¢ uH(popMaIHeii:

OPHEHTUPOBATbCSI B PA3IMUYHBIX MCTOYHUKAX HWH(poOpMalMy (HaydHO-TIOMYJIsIpHast
JaUTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIIpaBOYHble mocoOus, pecypcel VHTepHeTa),
AHAIN3UPOBATh HMH(OPMALMIO Pa3IMYHBIX BUAOB M (OPM IMpencTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GbopMyIIHpoBaTh 3ampOChl U MPUMEHATH Pa3IMYHbIE METOJbI MPU MOHMCKE U OTOOpe
uHpopMalnu, HeOOXOIMMOM [T BBITMOJIHEHHS YUeOHBIX 3a1a4 ONpeIeIEHHOTO THIIA;

pUOOPETaTh OMBIT UCIOIB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH
Y Pa3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTHMANbHYIO (OpMy THpeAcTaBiIeHUus HH(opMauu
(cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKHU U JIPYTHE);

WCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauecTBE CpPEJCTBAa HpH paboTe ¢ XUMHUYECKOH
uH(popMalLMel: TPUMEHATh MeEXMpeIMEeTHbIEe ((PU3NYecKue M MaTeMaTH4eCKHe) 3HAKU U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;



HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnaneHne yHUBEPCAILHBIMH KOMMYHHKATHBHBIMU JACHCTBHUSIMH: 33]1aBaTh BOIPOCHI
[0 CyHIECTBY OOCY)XIaeMOH TeMbI B XOJ€ IUallora W/WIN IUCKYCCHH, BBHICKA3bIBATh WJIEH,
(opMyIHpOBaTH CBOM MPEATIOKEHUS OTHOCUTENBHO BHIMOJIHEHUS MPEITI0KESHHON 3a1auu;

BBICTYIIATh C IIPE3EHTALUEN pe3yJIbTaTOB II03HABATEIbHOM J1€ATENbHOCTH,

MOJIYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMM TPU BBIOJHEHUU
XUMHYECKOT0 IKCIEPUMEHTA, MPAKTUYECKONW pabOThI 1O MCCIEI0BAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, peanu3aluy yY4eOHOro MpoekTa, W (OpMyIHUpPOBaTh BBIBOJBI IO pe3yJabTaTam
MPOBEIEHHBIX UCCIIEJOBAHUN IMYTEM COIJIACOBAHUS MO3UIUI B X0/e 00CYXJeHUsI U 0OMeHa
MHEHUSMHU.

OBnazneHue YyHUBEPCAIBHBIMM  PETYISTUBHBIMM  JEMCTBUSIMH:  CaMOCTOSITEJIBHO
IUIAHUPOBATh M OCYILECTBIATh CBOIK ITO3HABATEJIbHYIO JESATENIBHOCTD, ONPENeiss €€ el U
3aJaud, KOHTPOJMPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpelaraeMbli
QITOPUTM JCHCTBUM MPHU BBHINOTHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3a7ad, BbIOMPAThH
HaubOosnee 5(PPEeKTUBHBIN CMOCO0 WX peHIeHHs C Y4ETOM TIOJNyYeHUS. HOBBIX 3HAHUU O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYILIECTBISATH CAMOKOHTPOJIb JIEATEIHbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS POTPaMMBbl I10 XUMHUH Ha YIi1y0JIEHHOM ypOBHE Ha
YPOBHE CpPEIHET0 00IIero 00pa3oBaHus BKIIOYAIOT crienu(UUecKue s yaeOHOoro mpeaMera
«XuMus» Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JIEHCTBUI MO OCBOCHHIO, HHTEPIPETALMHA U
peoOpa30BaHNIO 3HAHUM, BUJIbI JESATEIILHOCTH 10 MTOJIyYEHUIO HOBOI'O 3HAHUS U IPUMEHEHHUIO
3HAaHUU B Pa3NUYHBIX YYEOHBIX CHUTYyallUAX, a TaKXKe B PEaJbHBIX KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XMMHUEH. B mporpamme mo XMMuU NpeaMETHBIE PEe3yabTaThl MPEACTABICHBI 110
rojiaM U3y4eHusl.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEJCTABICHUI: O MECT€ M 3HAYEHHH OPraHUYECKOM XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CII€YEHUH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA
B PEIICHUH MPOOJIEM SKOJIOTUUECKON, YHEPTETUUYECKON U TTUIIEBOI 0€30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3/IaHUM HOBBIX MaTE€pUaAIOB, HOBBIX HCTOYHMKOB 3HEPIUH, B 00ECIICUEHHUH
PaLMOHATILHOTO MTPUPOAOIOIB30BaHNUs, B GOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl
YeJoBeKa, a TaKXe DSKOJOrMYeCKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIAralIINe MOHATUA - XUMHUYECKHI 3JIEMEHT, aToM, SAPO M SJIEKTPOHHAas
obosouka aToma, S-, p-, d-aToMHBIE OpOUTAIH, OCHOBHOE U BO30Y)KIAEHHOE COCTOSIHHSI aTOMa,
ruOpuAM3aIMs aTOMHBIX OpOUTalIel, HOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPULIATEIHHOCTD,
CTENEeHb OKHCJIEHMS, XMMHMUYECKas CBs3b, MOJIb, MOJSIpPHAsT Macca, MOJISIPHBIM O0O0BEM,
VIIEpOAHBIM  CcKeneT, (yHKIUMOHANbHAs TpyINa, paaukal, CTPYKTYpHbIe (OpMYJbI
(pa3BEépHYTHIE, COKpAIIEHHBIC, CKEIETHBIC), M30MEpHS CTPYKTYpHas U MPOCTPAHCTBEHHAS
(reomeTpuyecKas), U30Mepbl, TOMOJIOTHYECKHH PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOI- U
a30TCOJEpIKAIINE OPraHMYECKUE COEOUHEHMS, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS],

TeopuH, 3akoHbl (mepuoamueckuii 3akoH J[.M. MenpaeneeBa, Teopus CTpOEHUS
oprannyeckux BemectB A.M. byriepoBa, 3aKOH COXpPaHEHMS MAacCChl BEIECTB, 3aKOH
COXpaHEHMsI M TPEBpAllleHUs SHEPruu MpH XHUMUYECKUX peaKLUsax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33pEHUYECKHE 3HAHUS, JIEKAIHe B OCHOBE NMOHUMAHUS



IIPUYUHHOCTH U CUCTEMHOCTH XHUMUYECKUX SIBJICHUN;

IIPEJICTABICHUSI O MEXaHM3MaX XHMHUYECKUX PEaKIUM, TEPMOAMHAMUYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTSAX MX IPOTEKAaHUs, O B3aMMHOM BIIMSHUM aTOMOB M TPYIII
aTOMOB B MOJIEKyJaX (MHIYKTUBHBIA U Me30MepHBIH 3 deKThl, opuenTantsl | u 11 poxa);

(aKTOJIOTMUECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJYYCHHH U OE30MaCHOM
UCIOJIb30BAaHUM BaXHEHUIIMX OpPraHUYECKHX BELIECTB B OBITY U NMPAKTHUUYECKON EATEIILHOCTH
YejoBeKa, OOLIMX HayyHbIX I[PUHLIMIAX XUMHUYECKOro IPOU3BOACTBAa (Ha HpuMepe
MIPOM3BOICTBA METAHOJIA, IEpepadOTKU HePTH);

C(OPMHUPOBAHHOCTb ~ YMEHHMH: BBIABIATH  XapaKT€pHbIC IPHU3HAKU  IOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOLIUE MOHATHUS NPU ONUCAHUU
COCTaBa, CTPOCHHUS ¥ CBOMCTB OPraHUYECKUX COCIUHEHMI; CHOPMUPOBAHHOCTD YMEHHIA:

UCIOJIb30BaTh XMMMUYECKYK0 CHUMBOJIMKY JJIi COCTaBJIE€HUS MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUUECKUX BEUIECTB;

COCTaBJIATh YPAaBHEHMS XUMUYECKUX PEAKLUI U PACKPBIBATh UX CYIIHOCTD:

OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit IIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOro OajaHca 3TUX pPeakUui, peakiuii MOHHOro OOMEHa IyTEéM COCTaBJIEHUS UX
IIOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTABIIMBATh MOJEJIM MOJEKYJ] OPraHMYeCKHX BEIIECTB /I WUIIOCTPALMU HX
XUMHUUYECKOT'0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

cOPMHPOBAHHOCT, ~ YMEHHH:  yCTAHABIMBAaTh  NPUHAMICKHOCTH  M3YUYEHHBIX
OpPraHMYeCKHUX BEIIECTB IO WX COCTaBYy M CTPOCHHIO K OIpPENeIEHHOMY KIacCy/TpyIine
COEJMHEHUH, 1aBaTh UM Ha3BaHuUs 1o cucreMaTnueckoir HomeHkiatype (ILIPAC) u npuBoanuTh
TPUBMAJIbHBIE HA3BaHUS JUIS OTIENbHBIX MpPEACTAaBUTENCH OpraHMYeCKHX BEIECTB (ITUJIEH,
alleTUJIeH, TOJIyOJl, INIMLEPUH, STUIICHIIMKOJIb, PeHoII, (popManbIeru, aleTanbIeru, aleToH,
MypaBbHHAas KUCIIOTA, YKCYCHas KUCJIOTA, CTEAPUHOBAsI, OJIEMHOBAs, HAJIBMUTUHOBAS KUCIIOTBI,
[VIMIUH, aJaHuH, ManbTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJIOPOIPEH, CTUPOJ U
Apyrue);

c(OpPMUPOBAHHOCTh YMEHUSI ONPEAENATh BHUJ XHMHUYECKOM CBSI3U B OPraHMYECKUX
COeIMHEHUX (KOBaJICHTHAsl U MOHHAs CBSA3b, O- U A-CBS3b, BOAOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOSHMSI OPraHUYECKUX
BemecTB A.M. bytnepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (U3UYECKHE H
XUMHUYECKHE CBOWCTBA THUIUYHBIX IIPEACTABUTENEH pPAa3JIMYHBIX KJIACCOB OPraHMYECKUX
BEIIECTB: AaJIKaHOB, LMUKIOAJIKAHOB, QJKEHOB, aJKaJHEHOB, QJIKHHOB, apOMaTUYECKUX
YIJI€BOJIOPOAOB, CIIUPTOB, ANBIAETU0OB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX
3¢uUpOB, KUPOB, HUITPOCOECAMHEHUN U aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTI€BOJIOB (MOHO-, TU-
U TOJINCAaXapuOB), WJUIIOCTPUPOBATh TE€HETHUYECKYIO CBS3b MEXAY HHUMU YPaBHEHHUSIMU
COOTBETCTBYIOIIMX XMMUYECKUX PEAKIHH ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHUS MOATBEPKJIaTh HAa KOHKPETHBIX NpUMeEpax XapakTep
3aBHCUMOCTH PEAKLIMOHHOM CIIOCOOHOCTH OPraHWYEeCKHX COEJMHEHUH OT KPaTHOCTU W THIIA
KOBQJICHTHOH CBSA3HU (a- U JI-CBSI3U ), B3AUMHOT'O BIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEPH30BaThb UCTOYHHUKHU YTJIEBOJOPOIHOIO ChIPbs
(HedTb, IPUPONHBINA Ta3, yroyib), cocoObl ero nepepadoTKU M MPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB NEpepaboTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOH 3HAHUH O €CTECTBEHHO-HAyYHBIX METO/Aax



NO3HAHUS - HAOJIOACHUHU, W3MEPEHHUHU, MOJEIMPOBAHUM, SKCIEpPUMEHTE (peaJlbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh YMEHHSI MNPUMEHSATh OCHOBHBIC ONEpAlM  MBICIUTEIBHOM
NEeSITeIbHOCTH - aHAJU3 M CHHTE3, CpaBHEHHE, 000OIIeHHME, CHCTEeMAaTH3aIMI0, BbISBICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBS3EH - JI1 U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKIU;

C(OPMHUPOBAHHOCTb YMEHMH: BBIABIATH B3aUMOCBS3b XHMHUYECKUX 3HAHMHA C
HNOHATUSAMM UM TPEJCTaBICHUSMHM JAPYIMX €CTECTBEHHO-HAay4yHBIX IPEIMETOB [yl Oosee
OCO3HAHHOTO IIOHMMAHHS CYIIHOCTHM MAaTEpUaJIbHOIO €IWHCTBA MHUPA, MHCIIOIb30BaTh
CHUCTEMHbIE 3HAaHUS 110 OPraHUYECKOM XUMUU 1J1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUH,
MMEIOLINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOIUTH PACUETHl MO XUMHYECKUM (QopMynaM u
YPaBHEHHUSIM XMMUYECKHX PEAKIHi C MCIIOIb30BaHUEM (PU3UUECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacy€Thl IO HAXOXKJICHUIO XUMHUYECKONW (POpPMyYJIbl BELIECTBA [0 U3BECTHBIM MACCOBBIM J10JIIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CIrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEILECTB;

C(OPMHPOBAHHOCTh YMEHUIl: NPOTHO3UPOBATh, AHAIN3UPOBATH M OLEHUBATH C
HO3ULMN HKOJOTUYECKOM Oe30MacHOCTH MOCIEACTBHS OBITOBOM M IPOU3BOACTBEHHOMN
JIESITEJIBHOCTH YEJIOBEKAa, CBSI3aHHOM € NepepaboTKOM BEIIECTB, MCIOJIb30BaTh MOIYYEHHbIE
3HAHUS IS IPUHATUS TPAMOTHBIX PEUICHUH MPo0IeM B CUTYalUsX, CBA3aHHBIX C XHMUEH;

c(OPMHPOBAHHOCTH YMEHUI: CAMOCTOSTENLHO IJIAHUPOBATH U IPOBOIUTH XUMHUYECKHHA
9KCIEPUMEHT (IIOJIyU€HHWE U HU3YYEHHE CBOMCTB OpPraHMYECKHUX BELIECTB, Kau€CTBEHHbIE
peakuuu yriaeBOJOPOAOB Pa3IMYHBIX KJIACCOB M KHCIOPOACOAEPKAIUX OPraHUYECKUX
BEILIECTB, peIlIEHHE FIKCIEPUMEHTAIbHBIX 33/1ay 110 pacllO3HABAHUIO OPraHUYECKUX BEILECTB) C
coOytoJileHMeM mpaBuil 0e30macHOro oOpalleHus C BelecTBaMU M JJaOOpaTOPHBIM
o0opynoBanueM, (GopMyIupoBaTh L€Ib MCCIEIOBAHUSA, MPEACTABIATh B Pa3IM4HON (opme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUM:

co0JroAaTh MpaBmiia dKOJOTHUYECKH 11e1ecO000pa3HOro MoBeACHUs B ObITY U TPYI0BO
JESITEIbHOCTH B LENSIX COXPAHEHHs] CBOETO 3J0pPOBBS, OKPY)KAIOIIEH NMPUPOIHON Cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCUYECKOIO IEMCTBUS HA KUBBIE OPTaHU3MBbI ONPEAETIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMblci nokazatens [1/1K;

aHAJM3UpPOBaTh  I€JIeCOOOPA3HOCTh NMPHUMEHEHHs  OpPraHMYecKHX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HHS] COOTHOLIEHHUS PUCK-TI0JI3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANIPABICHHBIN MOUCK XUMUYECKON
nH(pOpMalLlMU B pa3IMYHBIX UCTOYHHMKAX (Hay4yHass M yueOHO-Hay4Has JIMTepaTypa, CpeacTBa
MaccoBoil uH(popmanuu, MHTEpHET M Apyrue), KpUTUYECKH aHAJIW3HPOBAThb XUMHUYECKYIO
uH(popMalrio, nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIEHHON yueOHOM
3aJa4eit.

[IpenmerHsle pe3ynbTaThl OCBOeHHs Kypca «OOmas M HEOpraHHYecKas XUMMsD)
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPE/ICTaBICHUI:

0 MaTepUalbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTSX M II03HABAa€MOCTH SBJIEHUI
MPUPOJIbI, O MECTE U 3HAUEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B 00eCIIeYeHUH
YCTOMYMBOTO PA3BHUTHS, B PEIICHUHA MPOOIEM SKOJOTUUECKON, SHEPTETHUECKON W THIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/1aHUU HOBBIX MaTE€pUAJOB, HOBBIX HCTOYHHUKOB



SHEpruH, B OOECNEYEHUH PALMOHAIBHOIO IPHUPOJOIOIb30BaHMs, B (OPMHPOBAHUU
MHUPOBO33PEHUSI M OOLIel KyJIbTyphl 4YeJIOBEKa, a TaKKE OSKOJIOTMYECKH OOOCHOBAHHOIO
OTHOLLEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM CpeLe;

c(OPMHPOBAHHOCTH BIIAJICHUSI CUCTEMON XMMHUYECKMX 3HAHUHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAFOIIUE MIOHATHS - XUMUYECKHM DJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,

ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, J-aTOMHBIE OpOHTAITH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSL aToMa, TIMOpHIM3alsl aTOMHBIX OpOWTaned, HOH, MOJIEKYyJa, BaJCHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIIEHUS, XUMHUYECKasi CBA3b (KOBAJEHTHAas, MOHHAs,
MeTaJuIn4yecKas, BOJOPOJHAs), KpUCTANIMYecKas peleTka, XUMUYEeCKas peakiusi, pacTBop,
AJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, ICKTPOIUTUYECKAs AUCCOLMALMs, CTENEHb IUCCOLMALUHY,
BOJIOPOJIHBI TIOKa3aTeNb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIUIOBOH 3(dekr xumuyeckoit
peakuyu, CKOPOCTbh XMMUYECKOU peaKIui, XUMUYECKOE PAaBHOBECHUE;

TEOPUU U 3aKOHBI (TEOpPUS JIEKTPOJUTHUYECKON AUCCOLMALMU, IEPUOAUYECKUIN 3aKOH
J.. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChbl BEIECTB, 3aKOH COXPAHEHHs U IIPEBPALCHUS
SHEPruM IIpU XMMHMYECKHX peakLUsAX, 3aKOH IIOCTOSHCTBA COCTaBa BEILECTB, 3aKOH
JEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHHU, MUPOBO33PEHUYECKHE
3HAHUS, JIEKALIMEe B OCHOBE IIOHUMAaHUs IPUYUHHOCTHA U CUCTEMHOCTH XMMHUYECKUX SIBJICHU;
COBPEMEHHBIE IIPEJICTABJICHUS O CTPOCHHMM BELIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM H
HaJMOJIEKYJIIPHOM YPOBHSX;

NIPEACTABICHUS O MEXaHU3MaX XHMMHUYECKUX pEaklHii, TEPpMOAVNHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTIX MX IPOTEKAHUs, O XUMUYECKOM PAaBHOBECHH, pACTBOPAX M
JUCIIEPCHBIX CUCTEMAX;

(aKTOJIOrMUECKUEe CBEJIEHUS] O CBOMCTBAaX, COCTaBe, IOJyYeHMH M Oe30IacHOM
UCIOJIb30BaHUH BaXKHEHIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M IPAKTUYECKOH JeSITeIbHOCTH
4eJI0BEKa, OOIMX HAayYHbIX IPUHIUIAX XUMHUUECKOr0 IPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTh ~ YMEHHMH: BBIABIATH  XapaKTepHbIE IPU3HAKU  IOHATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b,  HCIIOJIB30BATH COOTBETCTBYIOLIUE TIOHATHUSA

IIPY ONMCAHUM HEOPTaHUYECKUX BEIIECTB U UX NPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUS MCIOJb30BAaTh XMMUUECKYI0 CHMBOJIMKY

JUIS  COCTaBJIEHHS (QOpMyJ BEIIECTB M ypaBHEHUN XMMHYECKUX PEaKIIMi,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJENIBHBIX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHHUS OIPENENATh BAJIEHTHOCTh M CTENEHb OKUCIECHUS
XUMHUYECKHX DJIEMEHTOB B COEIMHEHUSX, BUJ XMMUYECKOH CBsS3M (KOBaJIeHTHas, MOHHasd,
METAJIIINYECKAsl, BOAOPOHAs ), TUIl KPUCTAJUIMUECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBSI3U U THUIA KPUCTAJUINYECKON pemETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHHU3Mbl 00pa30BaHMUs KOBAJIEHTHOM CBSI3U; CPOPMUPOBAHHOCTh YMEHHI:

KJIacCU(UIIUPOBATh: HEOPraHMUECKHE BEIECTBA M0 UX COCTaBY, XMMUUYECKUE PEaKIIUN
[0 Pa3IMYHBIM MpPU3HAKAM (YUCIY U COCTaBY pEarupyrolMX BEIIECTB, TEIUIOBOMY 3(PQeKTy
pEaKIMU, U3MEHEHHIO CTEeTIEHEH OKUCIEHHSI DIEMEHTOB, 00PaTUMOCTH, YJaCTHIO KaTaau3aTopa
" JIpyrue);

CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPUH IS KIACCH(PHUKAIMU U3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHHUS pPaCKpPhIBaTh CMBICI Teproandeckoro 3akoHa JI.U.
MenneneeBa U JEMOHCTPUPOBaTb €ro CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIbHYIO H
MPOrHOCTUYECKYIO (DYHKIINU;



c(hOpMHUPOBAHHOCTh YMECHHI:

XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB XMMHYECKHX JIEMEHTOB
nepBoro-uerséproro nepuonos llepuommueckoint cucremer [[.M. MenneneeBa, uCHoiab3ys
HOHSTHSL «IHEPTETHYCCKUE YPOBHHY», «IHEPreTHYECKHE MOIYpPOBHH», «S-, p-, O-aToMHBIC
opOUTaNNy», «OCHOBHOE U BO30YKIEHHOE YHEPreTUUECKUE COCTOSHUS aTOMay;

OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHMs CBOWCTB XMMMYECKUX O3JIEMEHTOB U HX
coequHeHU 1o mnepuonam u rpynnaMm Ilepuonuueckoit cucremsl .M. MeHnneneena,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0UEK;

Cc(OPMHUPOBAHHOCTh YMEHMH: XapaKTepu30BaTh (ONHUCHIBATh) OOIIME XUMHYECKHE
CBOICTBa BEUIECTB PA3IMUHBIX KJIACCOB, OJTBEPKIATh CYILIECTBOBAHUE M€HETUUYECKOM CBSA3U
MEXJy HEOPraHM4YeCKMMM BEIIECTBAMU C IIOMOIIBIO YpPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATH CYITHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peaxuui IIOCPEJICTBOM COCTaBJICHUS
3JIEKTPOHHOro OajlaHca 3TUX peakluil; peakuuil MOHHOro oOMeHa MyTEM COCTaBJICHHUS HMX
HOJIHBIX U COKpAIEHHBIX HOHHBIX YpaBHEHUI;

peaKiuii TuapoIIn3a;

peakuuii KOMIUIEKCOOOpa3oBaHUsl (Ha HIpUMEpPEe TUIPOKCOKOMIUIEKCOB IMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH IMPOTEKAHHUSI XMMHUYECKHUX
peakuuii ¢ y4yéTOM HUX HSHEPreTHUYECKHX XapaKTEPUCTHK, XapaKTep H3MEHEHHUS CKOpPOCTU
XMMHUYECKON pPeaKLMU B 3aBUCUMOCTH OT pa3iMyHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIECHUS
XMMHUYECKOI'0 paBHOBECHUS II0]] BIMSHUEM BHEIIHUX Bo3zeicTBul (mpunuun Jle llarense);

C(OPMHUPOBAHHOCTh YMEHHs XapaKTepu30BaTb XMMUYECKHE pEaKLUH, JeXKallue B
OCHOBE ITPOMBILIICHHOT'O MOJTY4YEHHUS! CEPHON KUCIOThI, aMMHaKa, O0IIKEe HAyYHbI€ TPUHIUIIBI
XMMHUYECKHX IPOU3BOJCTB; L€JIeCO00Pa3HOCTh NPUMEHEHUS] HEOPraHMYECKUX BELIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0Nb3A;

c(OpPMUPOBAHHOCTh BIIQJCHUSI CUCTEMOW 3HAHUN O MeETOoAaX HAyYHOIO MO3HAHHS
ABJICHUN NPUPOJIbI - HAOIIOJEHUE, U3MEPEHUE, MOJICTUPOBAHHE, SKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN), UCIONb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSTh 3TU 3HAHUA NPU
HKCIIEPUMEHTAIBHOM HCCIIEIOBAaHUM BEIIECTB M AN OOBACHEHMS XMMHUYECKHUX SBICHHH,
UMEIOLIMX MECTO B IPHUPOAE, NMPAKTUUYECKON AEATEIBHOCTU YEJIOBEKA M B IOBCEJHEBHOU
KHU3HH,

c(OPMHPOBAHHOCTh YMEHUS BBISBIIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUH C TOHATUAMU
U TPEACTaBICHUSMHU JIPYITMX E€CTECTBEHHO-HAYYHBIX INPEAMETOB Jjs 0ojieeé OCO3HAHHOTO
MOHMMAaHUS MaTEePUAJIBLHOTO €JUHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS IPOBOJIUTh PACUETHI:

C HCIMOJb30BAaHUEM IMOHSATUN «MaccoBasi JOJs BEIIECTBa B PacTBOpE» U «MOJISIpHast
KOHIICHTPALIUS;

Macchl BelecTBa UM 00bEMa raza 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00BEMY OIHOTO U3 YUACTBYIOLIUX B PEAKIIUH BEIECTB;

TEIUIOBOTO AP PeKTa peakinu;

3HAYEHHUS BOJIOPOJHOIO TOKa3aTelis PAacTBOPOB KHCIOT W IEJIo4Yell ¢ H3BECTHOMN
CTENEHbIO IUCCOIHALINY;

Macchl (00bEMa, KOJTMYeCTBa BEllecTBa) MPOAyKTa peakiuy,

€CJIM OJIHO M3 MCXOJHBIX BEUIECTB JIaHO B BHUJIE PacTBOpa C OMpPEeeTIEHHON MaccoBO



JIOJICH PaCTBOPEHHOTO BEIIECTBA MJIM JIAHO B M30BITKE (MMEET IPUMECH );

JI0JIA BBIXOJ1a MIPOJIYKTA PEAKIIUU;

00BEMHBIX OTHOILICHHH I'a30B;

c(hOPMUPOBAHHOCTh YMEHUI: CAMOCTOSTEIHHO IJIAHUPOBATH U TPOBOAUTH XUMUICCKUI
OKCIIEPUMEHT (TIPOBEACHHE pPEaKIUii HOHHOrO OOMEHA, TMOJTBEPKICHHE KaueCTBEHHOTO
COCTaBa HEOPIaHMYECKUX BEILECTB, ONPEIECICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOLIBIO
WHIUKATOPOB, N3YUYECHUE BIMSHUS Pa3UYHbIX (DaKTOPOB HAa CKOPOCTh XMMUYECKOHN peakiuu,
pelleHre dKCIepuMeHTANIbHBIX 3a1a4 o TeMaM «Metamisl» u «HeMeramnbi») ¢ cobtoieHnemM
npaBuwsl Oe3omacHOro oOpallleHusi € BeIIeCTBaMU M J1abOpaTOPHBIM O0OpYIIOBAaHHUEM,
GbopMyIUpOBaTh IENb HCCICIOBAHUS, NPEICTABISITH B Pa3IM4YHON (OpMe pe3ylIbTaThl
AKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOPMHUPOBAHHOCTh YMEHUI: COOIIIOIaTh MPaBUIA MTOJIH30BAHMS XUMUYECKON TIOCYI0H
U 1abopaTopHBIM 00OpYIOBaHHWEM, OOpAalIEHUs C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKUUSMU [0 BBIMOJIHEHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB, 3KOJOTUYECKH
1[€JIeCO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM AEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO
3I0pOBbS, OKPYKAKOIIEH NPUPOAHOU Cpelbl U JOCTHXKEHHS €€ YCTOMYMBOIO pa3BUTHS,
OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JEHCTBUS HA JKHUBBIE OPraHU3Mbl OIPEACIEHHBIX
HEOPraHWYECKUX BELIECTB, HOHMMAs cMbIci nokasarens [1/1K;

c(hOPMUPOBAHHOCTh YMEHHUI: OCYIICCTBIIATH IIEJICHANPABICHHBIA MOMCK XUMHYECKOM
uH(OpMAIIMK B PA3IMYHBIX UCTOYHHMKAX (HaydHas M y4eOHO-HAy4HAs JIUTEpaTypa, CPeaCTBa
MaccoBoil mH(popmanuu, MHTEpHET W Apyrue), KPUTUYSCKU aHAIM3HPOBATh XUMUYECKYIO
uH(popMalrio, IepepadaThiBaTh €€ U UCIOIb30BATh B COOTBETCTBUU C MTOCTABJICHHOMN y4eOHOM
3aJ1auen.



