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[IpoekT paboueld mporpamMmbl 1O y4eOHOMY mpenMery «Xumus» (yriayOn€HHBIN
ypOBeHB) (TIpeaMeTHast 001acTh «EcTecTBEeHHO-HAYYHBIE TIPEMETHI») (1aJiee COOTBETCTBEHHO
- IporpamMma 1o XMMHUH, XMMUs1) BKITFOYAST MOSICHUTEIBHYIO 3aIHCKY, COIep)KaHUue 00y4eHus,
IUTAHUPYEMBbIE PEe3yIbTaThl OCBOSHHSI IPOrPAMMBI 10 XUMHUH.

[TosicHuTenpHast 3amucKka OTpakaeT oOmIMe IeNd M 33Ja4d W3YyYeHHs] XHMUH,
XapaKTEPUCTUKY MCHUXOJOTUYECKUX MPEANOCHIIOK K € U3yUYEHHUI0 00Y4arolUMUCs, MECTO B
CTPYKType ydeOHOro IiaHa, a TaKXKe IMOAXOAbI K OTOOpY Colep)KaHus, K OIpPEelEICHHIO
IUTAHUPYEMBIX PE3yJIbTAaTOB U K CTPYKTYpE TEMATHUECKOIO TUIAHUPOBAHMUSL.

Copepxanrie 00y4eHHs paCKpbIBaeT COJIEpKaTENbHbBIC JIMHUU, KOTOPbIE MPEeJIaratoTcs
JUIs1 0053aTEILHOTO N3YUEHHS B KAXKIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHuUs.

[Tnanupyemble pe3ynbTaThl OCBOSHHS MPOTPAMMBI 110 XMMUHU BKIIOYAIOT JTMYHOCTHBIE,
METaIlpeIMETHbIE Pe3yJbTaThl 32 BECh MEPUOJ] OOYYEHHST Ha YpPOBHE CpPEIAHEro O0IIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a Kbl rojl o0yueHus.
Hayuno-MeTonnyeckoil OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHUS
IporpaMMbl 10 XMMHUHU 7S YPOBHSI CpPEIHEro oOIero o0pa3oBaHMs SBISETCS CHCTEMHO-
JEeSTEIbHOCTHBIN MOIXO/.

IlosicHuTENBPHASA 3aIIUCKA.

[Iporpamma mo XUMHHM Ha YpOBHE CpeaHero olmiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBEe TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOW MPOrpaMMBbI
cpenHero obmiero oopazoBanus, npeactarieHHbx B ®I'OC COO.

XUMHsl Ha YpOBHE YINIyOIEHHOTO HM3y4EHUsS 3aHMMAaeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanus ydwammxcs 10-11 xmaccoB. M3yuenme mnpenmera,
peanuzyemMoe B YCIOBHAX AU((GEpeHINPOBAHHOTO, NPOQMILHOTO OOYyYeHHS, NPU3BAHO
obecrieunTh 001e00pa30BaTEIbHYIO U OOIIEKYIbTYPHYIO MOJTOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOIMMYIO JUIsl afanTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM XXH3HH B COLIMYME, 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 € OCHOBomousararomumu nonoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1IIeNiei, colepkaHMs, pe3yjibTaToB OOy4deHHs U TpeOoBaHUI K
YPOBHIO TIOATOTOBKM BBINYCKHUKOB. CBHUAETENLCTBOM TOMY SBISIOTCS  CIENYIOIIUE
BBINOJIHSIEMbIE IIPOTPAMMON MO XMMUHU (YHKLIUU:

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

OpTaHU3aIMOHHO-TUIAHUPYIOIIAsi, KOTOpast MPelyCMaTPpUBAET OTpeeTICHHE:

MPUHIUIIOB  CTPYKTYPUPOBAaHUST W TIOCIEIOBAaTEIILHOCTH HM3y4YeHHS Y4eOHOTO
MaTepHala, KOJIUYeCTBEHHBIX U KaYeCTBEHHBIX €r0 XapaKTePUCTHUK;

MOJX0A0B K (OPMHUPOBAHUIO COJIEPKATEIBHOM OCHOBBI KOHTPOJIE M  OLEHKH
00pa30BaTeNbHBIX JIOCTHKEHUH OOYYalolIMXCs B paMKax WTOTOBOM arrectanuu B Qopme
€IMHOTO rOCYJapCTBEHHOT'O 9K3aMEHa M0 XUMUH.

[Tporpamma jyist yriryOIEHHOTO U3YUICHHS] XUMHUH:

yCTaHABJIMBAET MHBAPHAHTHOE MPEIMETHOE CO/IEPIKaHUe, 00s3aTeNbHOE TSI H3YICHUS
B PaMKax OTACIBHBIX MPOGUIeH, IpeayCMaTPUBAET paclpeesieHe U CTPYKTYPHPOBAHHE €ro
0 KJ1accaM, OCHOBHBIM COJIepKaTeTbHBIM JIMHHUSM/pa3iesaM Kypca;



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

npeJularaeT NPUMEPHYIO TOCIEI0BATENIbHOCTh M3YYEHHUs Y4eOHOro Marepuana c
y4€TOM JIOTUKH [TIOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBS3EH;

na€T METOAMYECKYI0 WHTEpIpeTalMio LEeJdell W 3agad M3ydyeHus IpeaMeTa Ha
yIiIyOJ€HHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro OoO0IIero
0o0pa3oBaHus, COJAECPKATEINbHON XapaKTEepUCTUKHM IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTEeNIbHOW IMpOrpaMMbl CPEAHEro o0Lero oOpa3oBaHMs (JIMYHOCTHBIX,
METalpeIMETHbIX, IPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-
[I03HABATEJIbHBIX JEHCTBUI 00y4aroIerocs 1o OCBOCHUIO COJAEPKAaHUS IIPEIMETA.

Ilo Bcem mo3uuusiM B MporpamMme IO XHMHUU MPEIyCMOTPEHA 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
(MHBapMaHTHON) COCTaBJIAIOLICH coJepkKaHUsA Y4eOHOro mnpeaMmera «XUMHUS» OCTaETCs
BO3MOXKHOCTbh BBIOOpa €ro BapuUaTHUBHOM COCTAaBJIAIOLIEH, KOTOpasl JOJKHA ONpeAessThbes B
COOTBETCTBUM C HAIPABICHUEM KOHKPETHOro Npoduis o0ydeHus. ABTOpamMH pabodMx
IPOrpaMM MOKET ObITh MPEJI0KEH NHOM MOAXO0/ K CTPYKTYPHUPOBAHUIO yUeOHOI0 MaTepuaia
U TIOCJEIOBAaTEIIbHOCTH €ro W3Y4EeHMs, CBOE BHUACHHME INyTeH U croco00B (OPMUPOBAHUS
CHCTEMBI MPEIMETHBIX 3HAHUH, YMEHUH M BHUJIOB Y4€OHON AEATENBHOCTH, a TAKKE CHCTEMBI
CII0COO0B U METOJUYECKUX TPUEMOB IO PA3BUTHUIO U BOCIIMTAHUIO 00Y4aIOIIHXCS.

B coorBerctBuM ¢ koHuentyaibHbIMU MojoxeHusMu PI'OC COO o HazHaueHUU
peaMeToB 0a30BOro U yriayoJiE€HHOro ypoBHEH B cucteMe qudepeHIIMpOBaHHOTO 00yUeHHs
Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUsS XUMHS Ha YPOBHE YIIIYOJEHHOIO M3Yy4EHUs
HalpaBlIeH Ha peaJu3alii0 IPEeMCTBEHHOCTH C MOCIEAYIOUIMM 3TalloM IOJXY4EHUs
XMMHUYECKOTO OOpa30BaHUsl B paMKaxX H3YYEHHUsS CIELUUAIBHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKMX JMCUMIUIMH B BY3aX M OpraHu3alusX CpeJHero MnpodeccuoHaIbHOTO
oOpa3zoBaHus. B 3101 cBSI3M U3yUueHHe npeameTa « XUMHUs OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha pacUIMpeHue U yriayOieHue TeOpeTHUeCKON M MPaKTUYECKOW MOATOTOBKU OOydYaroluxcs,
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 mnjIaHUpyeMbIM pe3ylbTaTaM OCBOGHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpEAHEro 00I1Iero 00pa3oBaHus U3yUEHHE MpeIMeTa « XUMUS»
OPUEHTHUPOBAHO TAaKXE Ha PEIIEHUWE 3aJad BOCIMTAHHA M COLUAIBHOIO Pa3BUTHS
oOydaromuxcsi, Ha (QOpMHpPOBAaHHME Yy HUX OOIIEHHTEIUIEKTYAIbHbIX YMEHHH, yMeHUuil
panMoHaIM3aluu y4yeOHOTO Tpyna M OOOOMIEHHBIX CHOCOOOB EATETLHOCTH, WMEIOIINX
MEXIUCIUIIIMHAPHBIN, HAATPEIMETHBIN XapaKkTep.

XuMHUsT Ha ypOBHE YIIyOJEHHOTO HW3Y4YEeHUS BKJIIOYAET YIiyOJIE€HHbIE KYpChI -
«Oprannueckas xuMus» U «O01mas 1 Heopranuueckas xumus». [Ipu onpeneneHnn noaxoa0B
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 cojepxanus KypcoB «Opranudeckas Xumus» U «OO0Immas 1 HeopraHuvecKas
XUMHUS) COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHH, OTHOCAIIMXCS K 6a30BOMY
YPOBHIO M3YYEHHUs IMpeaMeTa. JTa cUCTeMa 3HaHUN MOJy4yaeT ONpe/e€HHOE TEOPETUYECKOEe
JIOTIONIHEHHE, T[O3BOJISIIOIIEE OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OosIbIIUMH  00BEM



dakTomornueckoro marepuana. Ha yrimyOn€HHOM ypoBHE M3ydeHHs TpeameTa obecrieueHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIMUYEHUS O00bEMA 3HAHUH O XUMHUYECKHX D3JIEMEHTaX H
CBOMCTBAaX MX COCTUHEHHUI HA OCHOBE PACIIMPECHHUS U YIITYOJICHUS TIPEJCTABICHUN O CTPOCHHUH
BEIIIECTBA, XHMHYECKOH CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKIIUi, pACCMATPUBAEMBIX C
TOYKH 3PCHUS] XUMUICCKOM KUHETHKHU ¥ TePMOJIUHAMUKH. V3ydeHne mepruoIndecKoro 3akoHa
u [leprognyeckoll CHCTEMBl XHWMHYECKHX JJIEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHUH aToMa. XMMUYECKask CBSI3b OO BSCHSICTCS
C TOYKHU 3PEHUS SHEPTETUUCCKUX U3MEHEHUH MpH e€ 00pa3oBaHUH M Pa3pyNICHUH, & TAKKE C
TOYKHA 3PCHUST MEXaHW3MOB €€ oOpa3oBaHus. I3ydeHue THUIIOB pEAKIMH JOMOTHICTCS
dbopMUpPOBaHUEM TPEACTABICHUNA OO0 DSIEKTPOXUMHUYECKHX TPOIECccax | AICKTPOIIH3E
paciiaBOB M pacTBOPOB BEHIECTB. B Kypce OpraHMYECKOW XUMHH TPU PACCMOTPCHHH
PCaKIIMOHHON CHOCOOHOCTH COSAMHECHH YAeNseTcss o0cob0oe BHUMaHHWE BoOmIpocaMm o0
ANIEKTPOHHBIX (P (PeKTax, 0 B3aMMHOM BIIMSIHUHM aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKITH.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJCPIKAHUE KYPCOB XUMHH yIITyOJIEHHOTO YPOBHS
U3yUYEHHsI JIJISl KJIACCOB ONpeAeaEHHOT0 npoduiis (TJaBHbIM 00pa3oM Ha HUX CTPYKTYpY U
XapakTep MOMOJHEHHH K 001l CHCTEME MPEIMETHBIX 3HAHHIT ) OKA3bIBAIOT BIIUSHUEC CMEIKHBIC
npeaMmersl. Tak, Hampumep, B COACPIKAHUU IPEaMETa JJIs KIACCOB XUMHUKO-(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 TCOPHA B XUMHUHU U B (DU3HMKE: 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 MPOoduiist OOIbIHii
yIEeNbHBIH Bec OyneT HMMEeTh OpraHMyeckas XHMHUsA. B 3TOM ciiydae mpemocTaBisieTcs
BO3MOXHOCTbB JIJIsl 00Jiee OOCTOSTEILHOIO PACCMOTPECHUSI XMMUYCCKONH OpPTraHU3aIliK KIICTKU
KaK OHMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPHUMEPY, TAKUE CTPYKTYpPHbBIC
KOMITOHCHTHI, KaK JIMTUIBI, OCITKH, YTJIEBOJbI, HYKIIEHHOBBIC KHCIOTH U apyrue. [Ipu sTom
3HAHHUS O COCTaBE M CBOMCTBAX IMPEJICTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIICCTB
CITy’)KaT OCHOBOH JIJIsl U3YYEHUS CYNTHOCTH MIPOIECCOB (POTOCHHTE3A, JBIXaHHSI, TAIICBAPCHUS.

B tutane ¢gopmupoBaHUsS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIECHAYYHBIX
METOJIOB TO3HAHUS M OMbITAa MPAKTUYECKOTO0 NPHUMEHEHHUs HAYyYHBIX 3HAHUU H3ydeHHE
npenMera «XuUMHUs» Ha YrIyON€HHOM YPOBHE OCHOBAHO HAa MEXIPEIMETHBIX CBS3AX C
yueOHBIMU TpeIMEeTaMH, BXOJSIIMMH B COCTaB NpeaMEeTHBIX obOnactedt «EcTecTBeHHO-
Hay4YHbIE IpeIMEThI», «MaTemaTtuka u nHpopmaTuka» u «Pycckuit I3bIK U TUTEpATypay.

[Tpu n3yuenun yueOHOTO npeaMera « XUuMUs» Ha yriyOJIEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO U CpeIHero oOmero oOpa3oBanusi (Ha 0a30BOM YypOBHE), 3amadeit
MIEPBOCTETICHHOW 3HAYMMOCTH SIBJIICTCS (DOPMHpPOBAHUE OCHOB HAayKHM XHMHH KakK OOJACTH
COBPEMEHHOTO ©CTECTBO3HAHHS, IPAKTUYCCKOW JIEATEeIHPHOCTH 4YeJIOBeKa W OJHOTO U3
KOMIIOHEHTOB MUPOBOH KyIbTYphl. Pemenue 3Toi 3a1aun Ha yrayOiaEéHHOM YpOBHE U3YUCHUS
nmpeaMeTa mpeArnoaraeT pealn3ayio TakuX melnei, kak: (GoOpMHUpPOBaHUE TIPEICTABICHUN:

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 ITPOOIIEM IKOJOTUUECKON, YHEPTETUUECKON
U TUIICBOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHWHA HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB OJHEPTHH, B OOCCIICUYCHUH PAIlMOHAIBHOIO  IPHPOJIONOIH30BAHUS, B
(GOPMUPOBAHWH MHPOBO33PECHUS M OOIIEH KYJIBTYphl YEJIOBEKa, a TaKKE DSKOJOTHYCCKH



000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOM CpeIe;

OCBOCHHUE CHUCTEMbl 3HAHUM, JIKAIMX B OCHOBE XUMHUYECKON COCTABIISIOLICH
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa: (QyHJaMEHTAJIbHBIX MOHATUH, 3aKOHOB M TEOpHUI
XHUMHUHU, COBPEMEHHBIX MPECTABICHUN O CTPOCHUH BEIIECTBA HA PAa3HBIX YPOBHIX - 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 OOydYalOIIUXCS OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUU JIsl 0OBSCHEHUS KIFOUEBBIX UJIEH U MpoOIeM COBpEMEHHOM
XUMUH, I OOBSICHCHHS W MPOTHO3UPOBAHUS SIBICHUN, MMEIOIIUX €CTECTBCHHO-HAYYHYIO
IPUPOJY; TPAMOTHOI'O pELIEHUs MPOOJIEM, CBA3AHHBIX C XUMHUEN, IPOTHO3UPOBAHUS, aHAIN3A
U OICHKM C TO3UIUN DIKOJIOTMYECKON O€30MacCHOCTH TOCHIEICTBUH  OBITOBOM W
IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJOBEKA, CBSI3aHHOM C XMMHUYECKUM IIPOM3BOJICTBOM,
MCIIOJIb30BaHUEM U NEePEpabOTKON BEIIECTB;

yriayOlieHre MpeACTaBIeHUH O Hay4YHBIX METOJaX IO3HAHWS, HEOOXOAUMBIX s
npUOOpeTeHUs YMEHUN OPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSCHEHUS XHUMHUYECKUX
SBIICHUH, MMEIOIIUX MECTO B MPHUPOJE, B MPAKTHUYECKON AESITEIbHOCTH W TOBCEIHEBHOI
JKU3ZHHU.

B nnane peanuzamnuu nepBooYepeHBIX BOCHUTATENBHBIX M PAa3BUBAOMIMX (YHKIIUMA
[IEJIOCTHOM CHUCTEMBI CpeIHEro o0Iero o0pa3oBaHMs MPH M3YyYCHUU NpeaMeTa «XUMHs» Ha
yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIHUTAHHE YOEKIEHHOCTH B TII03HABAEMOCTH SBJICHHUI MPUPOIbI, YBAKEHUS K
MPOLIECCY TBOPUECTBA B OOJIACTHM TEOPETUYECKUX U MPUKIAJHBIX HCCIENOBAHUN B XUMUH,
dbopMupoOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYyKH;

pa3BUTHE MOTHBALIMU K OOYYEHHIO M MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOECHHMSI 00111€UEIOBEYECKIX IEHHOCTEM;

pa3BUTHE TO3HABaTEIbHBIX HWHTEPECOB, HWHTEJUIEKTYaJIbHBIX U  TBOPUYECKHUX
crocoOHOCTeN oOydvaromuxcsi, (HOPMUPOBAHME Yy HHX CO3HATEIBHOTO OTHOMIICHHUS K
caMOoOOpa30BaHUI0 W  HEMPEPHIBHOMY  OOpa30BaHUI0  KakK  YCJIOBHIO  YCHENTHOM
npo¢eCCHOHATBLHON M OOLIECTBEHHON JEATEIbHOCTH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
3/I0pOBBIO U MOTPEOHOCTH B 310POBOM 00pa3e )KU3HHU;

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

OOmiee 4mMClIO YacoB, PEKOMEHJOBAHHBIX MJISl WM3Y4YEHHMs] XMMHMHM Ha YIIyOJIEHHOM
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.

TeopeTnyueckre OCHOBBI OPraHUYECKON XUMHUH.

[IpenMeT u 3Ha4YeHHWE OPraHUYECKOW XHMHH, TMPEACTABICHHE O MHOT000pa3uu
OPraHNYEeCKUX COCTUHEHUH.

DNEeKTPOHHOE CTPOEHHME aTroMa YIJiepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanentHble BO3MOXHOCTH aTOMa yriiepoja. XuMU4ecKasi CBA3b B OPraHN4eCKUX COSAMHEHUSX.
Tunsl ruOpuIM3alny aTOMHBIX opOuTanei yriaepoaa. MexaHu3Mbl 00pa3oBaHusl 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
OpraHnyYeckux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeO(PHIe U AIEKTpoQuIIe.

Teopust cTpoeHus opraHuueckux coeauHeHuil A.M. ByriaepoBa U COBpeMEHHbIE
IPEJICTaBICHUST O CTPYKTYpE MOJIEKYJI. 3HA4eHHE TEOPUHM CTPOCHUS OPTraHUYECKUX
coenuHeHU. MoneKymsipHbIe U CTPYKTYpHbIE PopMyIibl. CTPYKTYypHBIE (OPMYIIBI PA3IUYHBIX
BUJIOB: pa3BEPHYyTasl, COKpaIll€HHAsl, CKEIEeTHas!.

N3omepus. Buasl nzomepun: cTpyKTypHasi, IpOCTPAHCTBEHHAS.

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

[IpencraBnenne o0  Ki1accUpUKAMM ~ OpraHuueckux  BemiectB. Ilomstue o
¢ynkunonanpHOit rpynme. ['omonorus. T'omomormueckue psaasl.  CucremaTHueckas
HoMeHKJaTypa oprannyeckux coeauHeHuit (IUPAC) u tpuBnaibHble Ha3BaHUSI OTIEIBHBIX
MpeCTaBUTENIECH.

OcoOenHoct W KilaccUpUKalMsig  OpraHMYecKux  peakiuil. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCHepUMEHTAIbHBIE METO/Ibl U3YYEHHUS BELIECTB U UX MPEBPALICHUIN: O3HAKOMIIEHUE
¢ o0pa3amMu OpraHM4eCKUX BEILECTB U MaTepHajlaMy Ha UX OCHOBE, OIIBITHI 110 IPEBPAIIECHUIO
OpraHMYECKUX BELIECTB MpU HarpeBaHuM (IUIaBIeHHE, OOYIJIMBaHUE U TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

YrieBoaopobl.

Anxansbl. ['oMonorudeckuii psii ankanos, o0mas Gpopmysa, HOMEHKIATypa U H30MEpHSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI alIKaHOB, SP-TUOPUIN3AIUS AaTOMHBIX
opbuTanei yriepoaa, 0-cBsizb. DU3NYECKUE CBOWCTBA AIKAHOB.

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

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

Huxnoankansl. O6mas popMyna, HOMeHKIaTypa u uzomepusi. OCOOEHHOCTH

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

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

XUMUYECKHE CBOMCTBA: peaKIMM MPUCOECTUHEHUs, 3aMEIICHHs] B a-TIOJOXKEHUE Mpu
JIBOMHOM CBA3M, NojauMepu3anuu U okucieHus. [IpaBuno MapkoBHukoBa. KadecTBeHHBIE
pEeaKMu Ha IBOMHYIO CBS3b.

CriocoObl mosTyyeHHs 1 IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccupukamus — ankagueHoB  (COMpsKEHHBIE, W30JIMPOBAHHBIE).
OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XMMUYECKHX CBOMCTB CONPSDKEHHBIX TUEHOB, 1,2- 1
1,4-npucoeaunenue. Ilomumepuzanus conpsokKEHHBIX AueHOB. CrocoObl MONydyeHHs U
MPUMEHEHNE aJIKaJIUEHOB.

Ankusbl. ['oMomornueckuii psi1 akMHOB, o011ast popmMyiia, HOMEHKJIATypa U H30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aTKUHOB, SP-THOPUIN3AINs AaTOMHBIX
opOutaneit yrinepona. ®usnyeckrue cBOWCTBA aIKMHOB.



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

CriocoOpl 1osTydeHus: ¥ IPUMEHEHUE aJIKMHOB.

ApomaTtnueckue yriaeBoJgopoasl (apeHsl). ['omonoruueckuil psn apeHoB, oOImas
dopMyna, HOMEHKIATypa M H30MEpHUsS. OIJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJbl OeH305a. Pu3nyecKkrue CBOMCTBAa apeHOB.

XuMuYecKkue cBocTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMK 3aMeIlleHUsl B OEH30JIbHOM
KOJIbLIE W YIVIEBOJOPOJHOM pAaJUKale, PeaklUHMH NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOIOB
oensona. [IpencraBieHre 00 OPUSHTHPYIOIIEM JICHCTBUM 3aMECTUTEICH B OCH30JIbHOM KOJIBIIE
Ha TIpUMEpe QIKWIBHBIX PAJUKAIOB, KapOOKCUIbHOH, THUAPOKCUIBHOH, AaMHHO- H
HUTPOIPYIIIIbI, aTOMOB IaJIOT€HOB.

Oco0eHHOCTH XHMHYECKUX CBOUCTB cTupona. [lomumepusarus ctupona.

CriocoOsl MosTydeHus U IPUMEHEHUE apOMAaTUYECKUX YTIIIEBOJIOPOIOB.

[Ipupoanstii raz. [TomytHsie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. KameHHbIN
yroJib U MPOAYKTHI €T0 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 PA3IMUYHBIMU KJIACCAMH YIJIEBOJAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE raJIOreHIIPOU3BOIHBIX YIIIEBOAOPOI0B. Peakiumn

3aMEIIeHMs] TajoreHa Ha Truapokcorpynny. /[leficTBue Ha rajloreHnpou3BOAHbBIC
BOJHOT'O U CIIUPTOBOTO PacTBOpa IIEN0UH. B3aumonecTBue JurajoreHajlkaHoB ¢ MarHueM U
nuHKOM. lcrnonp3oBaHue TajoreHNpOM3BOAHBIX YIIIEBOJAOPOJOB B OBITY, TEXHHUKE U MpH
CHUHTE3€ OPIraHMYECKUX BEILECTB.

DKCIEepUMEHTAIbHbIE METOJAbl M3Y4YEHHUs BEIIECTB M UX IPEBpPALICHUN: U3Y4YCHHUE
¢u3NyecKux  CBOMCTB  YIJIEBOAOPOJIOB  (pacTBOPHUMOCTB), KaueCTBEHHBIX  pPEaKIMi
YIJIEBOIOPOOB Pa3IMUHBIX KJIaccoB (00eciBeunBaHe OPOMHOM UM HOIHON BOJIBI, pacTBOpa
NepMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTWIEHa C aMMHAuHbIM pacTBOPOM OKCHAA
cepebpa(l)), kauecTBeHHOE OOHAPYKEHHE YIJIepoja U BOJOPOa B OPraHMUYECKUX BEIIECTBAX,
NOJydeHHEe 3TUJICHA U M3Y4YEHHE €ro CBOMCTB, O3HAKOMJIEHHE ¢ KojulekuusaMu «HedTb» u
«Yrompy, ¢ obOpa3lamMH IUIACTMAcC, KaydyyKOB U PE3HMHbI, MOJEIMPOBAHHUE MOJEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnoponcoaepxaime OpraHi4ecKue COeIMHEHMS.

[IpenenbHble onHOaTOMHBIE cUpThl. CTpoeHHE MOJIEKYJ (Ha NMpUMEpe MeTaHoja U
sraHona). [‘omomoruueckuit psan, oOmas Gopmyna, wu30Mepusi, HOMEHKJIATypa H
kinaccuukanusa. duznueckue CBONCTBA MPEAETbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie
CBSI3M MEXIY MOJIEKYJIaMU CITUPTOB.

XWMHUYECKHE  CBOMCTBA: peakUUW  3aMEIeHus, JEerHJpaTalluy, OKHUCICHMUS,
B3aMMOJIEICTBHE C OPraHMYECKUMH M HEOPTaHWYECKUMU KHUClIoTaMH. KauecTBeHHas peakuus
Ha O/IHOATOMHBIe cHPTHI. [leiicTBUE 3TaHONIa M METaHOJIa Ha OpraHu3M uenoBeka. CriocoObl
MIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie »dupe, HOMeHKIaTypa U wu3oMmepus. OcoOeHHOCTH (QU3NYECKHX U
XAMHYECKHX CBOMCTB.

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



KHCJIOTaMH, KauyeCTBEHHAsl peakius Ha MHOIOAaTOMHbIE CIUpThL. JleiicTBME HAa OpraHu3M
yenoBeka. CriocoObl MOMyYeHHs U PUMEHEHHNE MHOTOAaTOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJEKYINbI, B3aUMHOE BIHSIHHE THIPOKCOTPYIIBI U OEH30JIBHOTO
anpa. Dusndeckue cpoicTBa (eHoma. OCOOCHHOCTH XHMHYECKHX CBOMCTB (eHoa.
KauectBennsie peakuuu Ha peros. TokcndHoCTh Genosna. CriocoObl momydeHus ¥ IpUMEHEHNE
denona. denondopmanpaeruaHas cMoia.

KapOoHumnbHble COEMMHEHUS - albJeTubl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpynmbl. ['oMooruyeckue psiibl ajlbJeruIoB U KETOHOB, obmas (opmya,
M30MepUsl U HOMEHKJIaTypa. PU3NUeCcKUe CBOMCTBA aJIb/IETU0B U KETOHOB.

XHUMHUYECKUE CBOMCTBA aJlbJIETHI0B U KETOHOB: peakluu npucoequHenus. OKucieHme
QIBJIETUOB, Ka4eCTBEHHBIC PEaKUUu Ha anbaeruabl. CrnocoObl MoMydeHUs U IpUMEHEHHE
aJbJACTUIOB U KETOHOB.

OnHOOCHOBHBIE MTpe/eNIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3oMepus u HOMeHKIaTypa. Du3ndeckue CBONCTBA OJHOOCHOBHBIX
MpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MEXAY MOJIEKYJIaMH KapOOHOBBIX
KHCJIOT.

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

OcoOeHHOCTH CBOWCTB MypaBbUHOW KHCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCJIOT - CJIOKHBIX dPHUpax.

MHuoroo6pa3ue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB HENPENSIbHBIX U
apoMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCHKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BHICHIUX KapOOHOBBIX KHCIIOT: CT€APHHOBAs, MAJIbMHUTHUHOBAS, OJCHMHOBAS
KUCTI0Thl. CIOCOObI MOMYYeHHSI U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie 23¢upsbl. 'omonorudeckuii psia, odmas gopmysa, n3oMepus 1 HOMEHKIIATypa.
®u3nuecKkue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IETOYHON

cpene.

XKupsl. Ctpoenue, pu3nueckre 1 XMMUYECKHE CBOMCTBA KUPOB: TUAPOJIN3 B KUCION U
mienoyHoil cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKALUX OCTAaTKU HEMpeneIbHBIX
KUPHBIX K1caoT. XKupsl B mpupoe.

Mpbl1a Kak COJIU BBICIIUX KApOOHOBBIX KUCIIOT, X MOOLIEe AeHCTBUE.

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

MoHocaxapuabl: TIH0K03a, PpykTo3a. PU3NUecKre CBOUCTBA M HAXOXKAECHUE B IPUPOJIE.
doTocuHTE3.

XHUMUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIHUHM C YYACTUEM CHUPTOBBIX M aNbIAETHIHOU
Ipynn, CIUPTOBOE M MOJOYHOKHUCIIOE OposkeHue. [IpumeHeHHe TIOKO3bl, €€ 3HA4YeHHE B
KU3ZHENIEATEIIbHOCTH OpraHU3Ma.

Jucaxapunpl: caxapo3a, MaibTo3a. BoccTaHaBnMBarolMe M HEBOCCTAHABIMBAIOLINE
nucaxapuabl. ['uaponus aqucaxapunos. HaxoxxaeHue B mpupoje U MpUMEHEHNUE.

[lonucaxapuapl: Kpaxmaja, IJIMKOT€H M Lenoio3a. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOreHa W ILeJUIoo3bl. Pu3NuecKkne CBOWCTBA Kpaxmaja M LEJUIIOJIO03BL
XUMHYECKUE CBOMCTBA Kpaxmaia: TUIpOJin3, KAaUeCTBEHHAS PEakIUsl ¢ HOJOM. XHUMUYECKUE
CBOMCTBa ILEJUIIOJIO3BI: THAPONU3, TMoiydeHue d¢upoB memwtonosbl. llonarue 006
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKcrepuMeHTAIbHbIE METO/IbI H3yYEHUS BELIECTB U UX MPEBpaIlleHUui: paCTBOPUMOCTh



pa3IMYHBIX CIIUPTOB B BOJE, B3aMMOJECWCTBUE ITAaHOJIA C HATPUEM, OKHCIEHUE STHUIIOBOTO
CIIUPTAa B QJIBJACTHJ Ha PACKaIEHHOM MEIHOM MPOBOJIOKE, OKUCIEHHUE 3TUJIOBOTO CHUPTA
JUXPOMATOM KaJiisg (BO3MOKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB), KAUECTBEHHBIC PEAKIUU
Ha ajpaeruisl (¢ ruxpokcuaoMm nuammuHcepeOpa(l) u ruppoxcuaom memu(H)), peakius
rmnepuHa ¢ rugpokcuom Meau(Il), xumudeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICICTBHE pacTBOpa IOK03bl ¢ ruapokcunom meau(ll), B3anmopeiicTBue kpaxmana c
MOJIOM, pelIeHHEe SKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CrupTsl U GeHosb», «KapOoHoBbIe
KUCTOTHI. CII0KHBIE YPUPBI».

A3oTcoaepikalue OpraHu4ecKue CoOeIMHEHUS.

AMHHBI - OpraHuYecKhe MpPOW3BOJHBIC amMmuaka. Kiaccudukanus aMHHOB:
anmudaTuyecKre U apOMaTHIECKUE; TICPBUYHBIC, BTOPHYHBIC U TpeTUYHBbIe. CTPOCHHE MOJICKYI,
obmras hopmyna, n3oMepus, HOMEHKIATypa U PU3NYECKUE CBOMNCTBA. XUMUYECKOE CBOMCTBA
anudaTHuecKUX aMUHOB: OCHOBHBIC CBOWCTBA, ATKUIMPOBAHUE, B3aUMO/ICHCTBUE TEPBUIHBIX
aMUHOB C a30TUCTOMN KUCI0TON. CONM aJIKUIaMMOHMS.

AHWIIMH - TpeICTaBUTENIb aMUHOB apoMaTH4eckoro psga. CTpoeHue aHWIMHA.
B3anmHoe BriusiHUE TPYIII aTOMOB B MOJIeKyse aHuiInHa. OCOOEHHOCTH XMMHUYECKUX CBOICTB
aHunuHa. KauecTBeHHbIE peakMy Ha aHUJIUH.

CriocoObI TTOJTyYeHHUs ¥ MPUMEHEHHE amu(paTHIeCKuX aMHHOB. [lomyueHne aHnanHa u3
HUTPOOEH3011a.

AmuHokucinoTel. Homenknarypa u wuzomepus. OTAelbHBIE NPEICTABUTENN a-
aMHHOKHUCIIOT: TJIMUMH, aTaHH. PU3HYECKHE CBOMCTBA aMUHOKHUCIIOT. XHUMHYECKHE CBOMCTBA
AMUHOKHUCIIOT KakK aM(OTEpHBIX OPraHWYeCKHUX COEIWHEHUH, PeaKIys MOJIMKOHICHCAIUH,
o0Opa3oBaHue MENTUIHON cBs3H. buonoruueckoe 3nadenre aMuHOKUCIOT. CUHTE3 U TUAPOIIN3
MENTUI0B.

benku xak npuponneie noauMmepsl. [lepBuuHas, BTopuuHas U TPETHYHAs CTPYKTypa
OenkoB. XMMHUYECKHUE CBOWCTBA OEIKOB: THAPOIIN3, ACHATYpAIUs, KAaueCTBEHHbIC pEeaKluu Ha
OenKu.

DKCNEepUMEHTAIBHBIE METO/bl M3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pacTBOPEHUE
OeJIKOB B BOJIE, JeHATypalusi OCJIKOB MPHU HArpeBaHUM, IIBETHBIC PEAKIIMU Ha OCJIKHU, PEIICHUE
AKCIEPUMEHTAIBHBIX 33Ja4 MO TeMaM «A30TCOAEpKAalIMe OPraHUYECKUE COCIUHEHUS» WU
«Pacno3HaBaHne OPraHMYECKUX COCIUHEHUI.

BricokoMoneKkysipHbIE COETMHEHMUS.

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEIHssl MoJeKyispHas macca. OCHOBHbBIE
METO/Ibl CUHTE3a BHICOKOMOJIEKYJIIPHBIX COEUHEHUN - TOJIMMEPU3ALIUS U TTOJTUKOHICHCAIUS.

[Tonumepubie MaTepHUaIbI. [Tmactmaccer (monmuaTHIIEH, MTOJTUITPOTHUIIEH,
MOJIUBUHUIXJIOPU, MTOJIUCTUPOII, MOJIUMETHIIMETAKPUJIAT, MOJIMKAapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

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

Bonokna: HaTypanbHbI€ (XJIOMOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO03a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

DKCIEepUMEHTAIIBHBIE METObI U3YUYECHUS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMJIICHHE
¢ oOpa3mamMu TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAay4yKOB, DEIICHHE
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Pacro3HaBaHue MIacTMAacC U BOJIOKOH».

Pacuérnsbie 3amaun.



Haxoxnaenue MonekynsapHOi (QOpMyibl OpraHHYECKOro COEIUHEHHUS 1O MacCOBBIM
JONISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAXOXICHHE MOJEKYISIPHOH (HOPMYIIbI
OpPraHMYECKOI0 COEIUMHEHUs 10 Macce (00bEMY) MPOAYKTOB CrOpPAaHMs, IO KOJIMYECTBY
BemiecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WIM MCXOJIHBIX BEHICCTB, YCTAHOBJICHHE
CTPYKTYPHOU (POPMYIBI OPraHUIECKOTO BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOWCTB WIIH
CIOoCcOOOB TOJY4YEHUS, OMpeJesieHue 0N BBIXOJA MPOAYKTa PEaKIUU OT TEOPETUUECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanust MexXIpeIMETHBIX CBA3EH ITPU U3YUEHUH Opranndeckoi 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: SIBIICHUE, HAYUYHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CUHTE3, Kiaccu(uKaius, HaOIOaeHIE, H3MEPEHUE, YKCIIEPUMEHT, MOJIEb,
MOJICJINPOBAHUE.

®uznka: mMaTepus, aToM, 3JEKTPOH, NMPOTOH, HEHUTPOH, MOJIEKYJa, SHEPreTUUYECKUN
YPOBEHB, BEIIECTBO, TeNI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUYECKUE BEITUYHHBI,
€MHULbI U3MEPEHUS1, CKOPOCTb, SHEPTHS, MACCA.

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

HACJICJICTBEHHOCTh, aBTOTPO(HBIA H TeTepoTpodHBIA THII TUTAHHS, OpOXKCHHE,
dboTocuHTE3, ABIXaHUE, OCTKU, YTIECBOIbI, KUPHI, HYKICHHOBBIC KUCIOTHI, (PEPMEHTHI.

['eorpadusi: nmone3npie HCKONAEMbIE, TOTLIIUBO.

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. XUMUYECKUN d7eMeHT. M30TomHbl.

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

DNEeKTPOOTPULIATETbHOCTD.

[Tepuonnueckuii 3akoH W llepuomnueckas cucremMa XuMuueckux syemeHToB JI..
MenneneeBa. CBs3b INepuOAMYECKOro 3akoHa W IlepHoamdeckoil CHUCTEMBl XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOU TE€OpHel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPyIMIaM U
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

Xumuueckasi CBsi3b. Buabl XUMHUUYECKON CBSI3U: KOBAJICHTHAs, MOHHAS!, METAJNTMYECKAs.
MexaHu3Mbl 00pa30BaHUsl KOBAJIECHTHOW CBSI3U: OOMEHHBIHN 1 IOHOPHO-AKIIENTOPHBIN. DHEPTuUs
1 uHa cBsi3u. [1oaspHOCTD, HAPABIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMOIEKYISIpHbIE B3aUMO/IEUCTBUSL.

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.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. THUMBI KPUCTAIUIMUECKUX
pem€TOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonstTre o aucmepcHBIX cuctemax. McTuHHBIE pacTBOpBL. CrOCOOBI BBIPAKEHUS
KOHLIGHTpAllUl pacTBOPOB: MAaccoBasi J0Jid BEIIECTBA B PACTBOPE, MOJIAPHAs KOHIIEHTPALIMS.
HacpllieHHble 1 HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtamioruaparsl.

Krnaccudukanus u HOMeHKIaTypa HEOPraHUYEeCKUX BEIIeCTB. TpuUBHAbHBIC HA3BAHUSA
OTJIEJIbHBIX MPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMHUECKUX PEaKUUii B HEOPTaHWYECKOH M OPraHUYeCcKON XHMHU.
3aKOH COXpAaHEHUS MAacChl BEILIECTB; 3aKOH COXPAHEHHs M IPEBPAIICHUS SHEPruu IpU
XUMHYECKHX peaknusx. TemnoBbie APQPEKTh XUMHUECKUX peakuuid. TepMoxumHuuecKue
YpaBHEHHUS.

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

OOpatumble U HeOOpaTHUMbIe peakIHH. XUMHYecKoe paBHOBecue. DakTopsl,
BIUAIOIIME Ha TIOJIOKEHUE XHMMHUYECKOTO paBHOBECHUS: TeMmIleparypa, JaBJI€HUE U
KOHIICHTpALlUU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipuanun Jle larense.

Onexktponautuueckas auccouuanus. CunpHble U cinalble 37eKTpoiauThl. CTeneHb
nuccormanuu. Cpena BOAHBIX PACTBOPOB: KUCIOTHAsS, HEUTpasbHasi, 1menounas. Bogopoaubrit
nokazatenb (pH) pactBopa. 'maponus coneil. Peakiiuu nonHoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHuss. OKHUCIUTENb U
BOCCTaHOBUTENb. lIpolecchl OKUCIEHMS M BOCCTAHOBJICHMS. BakHellIue OKUCIUTENH HU
BOCCTAHOBUTENHU. METOA AJIEKTPOHHOTrO OanaHca. DJIEKTPOIH3 PacTBOPOB U PACILIABOB
BEILECTB.

DKCIepUMEHTAIbHbIE METOJbl M3YUYEHHsI BELIECTB M WX IPEBPALLCHUI: pa3jiokKeHUe
IIEPOKCUJA BOJOPOJA B INPUCYTCTBUU KATAIN3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEHIETOK,
IIPOBEJCHUE pEeaKIMi HMOHHONO OOMEHa, OIpEJENeHHE Cpelbl PACTBOPOB C IOMOIIbIO
WHUKATOPOB, H3YUYCHHUE BIUSIHUS PA3TUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUuu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopraunueckas xumus.

[Tonoxenue HemeramioB B [leproauyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB

J.1. MenzaeneeBa U OCOOCHHOCTH CTPOCHHMSI MX aTOMOB. (DU3WYECKHE CBOWCTBA
HEMETAIIOB. AJTOTPOIHS HEMETAIIJIOB (Ha MpUMeEpe KUCIopoa, cepsl, hocdopa u yriepoa).

Bogopon. Ilonyuenue, puznyeckue 1 XUMUYECKHE CBOMCTBA: peaklIMU ¢ METallaMU U
HEMETaJNIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ MAPUABI.

I"anorensl. Haxoxaenue B npupoje, crnocoObl NosydyeHus, Gu3nyecKkue 1 XUuMUYECKue
cBoiicTBa. ['amoreHoBoAOpOAbl. BaxkHemme KUCI0poacoaepKallue COSIUHEHUS TalIOr€HOB.
JlabopaTopHbIe U MPOMBIIIIEHHBIE CTIOCOOBI MOTY4YeHUS TanoreHoB. [[puMeHeHne rajoreHoB u
UX COEIUHEHMI.

Kucnopoa, o3oH. JIJabopaTopHble U IPOMBIIIEHHBIE CIIOCOOBI MOIYYEHHUS KUCIOPOa.
®u3nueckue M XUMHUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOpoJa U 030Ha. OKCUAbl U
MEPOKCU/IBI.

Cepa. Haxoxnenue B TIpUPOJE, CHOCOOBI MOTy4YeHHUs, (DU3UUECKHE U XUMHYECKHE
cBoiictBa. CepoBoaopon, cyabduasl. Oxcun cepsi(1VY), okenn ceppi(V1). Cepuucras u cepHast
KHUCJIOTBI M uX coiid. OCOOCHHOCTH CBOWMCTB CEpHOM KHUCIOTHL [IpuMeHeHme cepbl U e



COCTUHEHUN.

A3zot. HaxoxaeHue B mpupone, CrocoObl MosydyeHHs, (U3NUYEeCKUe M XMMUYECKHE
cBOMCTBAa. AMMMaK, HUTpUAbL. OKCUABI a30Ta. A30THCTasi U a30THAsE KUCJIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a30oTa U ero coeMHEHU. A30THBIE
ya00peHusl.

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

u xumuueckue ceorictBa. ®ochuapt u pochun. Oxcuasl pocdopa, pocdopHas Kkucmora
u e€ conu. [Ipumenenue docdopa u ero coequnenuii. ocopHeie yroOpeHus.

VYrnepon, HaxoxaeHHe B MpHupoje. AIiorpornHble Monudukanuu. dusndeckue u
XUMHUYECKHE CBOWMCTBA MPOCTBIX BEIECTB, 00pa3oBaHHBIX yriepogom. Oxcup yraepoma(ll),
okcun yraepona(lVy), yronpHas kuciora u €€ coinu. AKTUBUPOBaHHBIN yroiib. [Ipumenenue
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOJIOM, M €0 COSAMHEHUIA.

Kpemuuii. Haxoxnenue B mpupone,  CHocoObl MONy4eHus, (PHU3NUECKUE
1 xuMuueckue cBorictBa. Okcun kpemuusa(1Y), kpeMHueBast KUCIIOTa, CUIUKaThl. [I[puMeHenne
KpeMHUS U ero coeuHeHud. CTEKI0, ero nojay4eHune, BUIbI CTEKIIA.

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

Oobmwme (usznyeckne CBOKWCTBA METAIUIOB. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.
CnaBbl METaIIOB.

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

O6mas xapaktepuctuka metamuioB [A-rpynmnet [lepuoandeckoii cHCTEMbI XUMHUECKHUX
sneMeHToB. Hatpuil u kanuii: nonydenue, u3nyecKue 1 XUMHUYECKIE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctrka MmetaiioB HA-rpynmel [lepuoanueckoit cucTeMbl XUMHUYECKUX
3JIeMEHTOB. Maruvii W KajbIUil: MoNydyeHue, (PU3NYECKMe M XUMHUYECKHE CBOMCTBA,
NPUMEHEHHE MPOCThIX BEIIECTB W UX coeAuHEHHH. JKEcTkocTh BOABI M CHOCOOBI €€
yCTpaHEHHUSI.

AnroMuHUI: ody4YeHHue, GU3NYECKUEe U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTOT0
BEIIECTBA U €ro COeAMHEHUH. AMQOTepHble CBOHCTBA OKCHJA W THUAPOKCHJA ATIOMHHUSA,
TUAPOKCOKOMILIEKCHI AIFOMUHUS.

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(lH) u xpoma(V1). Xpomarbl u AuUXpoMaThl, UX
OKHUCIIUTEbHBIE CBOMCTBA. [ToyueHue u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOWCTBA MapraHiia M €ro coequHeHui. Baxneimue
coequnenus Mapranna(l1l), mapranna(1y), mapranna(Y1) u mapranna(YH). Ilepmanranar
KaJIusl, €r0 OKUCIIUTEIbHBIE CBOICTBA.

dusnyeckue 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 €€ COeTMHEHU.



[uuk: momydyeHue, (GU3MYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBa
OKCHJIa U TUAPOKCHAA IMHKA, THUAPOKCOKOMIUIEKCHl LHMHKA. [IpuMeHeHHe LHMHKAa U €ro
COCIMHEHU.

OKClepUMEHTAJIBHBIE METOJIbl H3Y4YEHMsI BELIECTB M HX IPEBPALLCHUI: HU3ydEHHE
00pa3loB HEMETAJIOB, TOpeHue cephl, Gocdopa, Keneza, MarHusl B KUCIOPOJIE, U3YUECHUE
KoJulekuuu «MeTamibl M CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOJIOM (BO3MOKHO MCIOJIb30BaHUE BUJICOMATEPHUAIIOB), B3aUMOICHCTBUE LIMHKA U
JKele3a C pacTBOPAMM KHUCJIOT M WLIEJNOYEH, KaueCTBEHHBIE PEAKLIWHM HAa HEOPraHMYECKUe
AQHUOHBI, KATHOH BOJAOPO/1a U KATUOHBI METAJUIOB, B3aUMOIEUCTBUE THAPOKCUIOB ATFOMUHUS U
IIMHKa C pacTBOpaMM KHUCIJIOT M ILEJIOYEll, pelIeHHE SKCIEPUMEHTAIBHBIX 3a4a4 110 TeMaM
«[anmorens», «Cepa u e€ coeauHeHUs», «A30T U (pochop U UX coenTuHEHUs», «MeTaibl
[JIABHBIX MOATPYII, «MeTaibl MTOOOYHBIX MOATPYIIID.

XUMUS U )KU3Hb.

Ponb xumun B obecrieueHUN YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA.

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

Hayunble nmpuHOUIBI OpraHu3aluu XHMHYECKOTO IMPOU3BOJACTBA. lIpoMbluieHHbIE
CIocoObl MONY4YEeHHs] BaXKHEHIIMX BellecTB (Ha IMpHUMeEpe MPOU3BOJICTBA aMMHUaKa, CEPHOM
KHACJIOTHI, MeTaHoja). IIpOMBINIIEHHBIE CIMOCOOBI TIONYYEHHUS METaIOB M CILIABOB.
XHMMHYECKOE 3arps3HEHHE OKpYKalolled cpelabl U ero mnociueactsuss. Ponb Xxumuu 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
o0ecreueHny MUIIeBOr OE30MacCHOCTH.

Kocmernueckue u napdromepnsie cpencrsa. beitoBas xumus. [IpaBuiia 6e3omacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B OBCEIHEBHOMN KU3HHU.

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

XuMus B CeIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUaJIbl, KPACKHU, CTEKIIO, KEpaMHUKa.

Pacuérnsble 3anaun.

Pacuéthl: Macchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKIUH BEIIECTB, MacChl (00bEMa, KOTMUECTBA
BEIIIECTBA) MPOAYKTOB pEaKIUH, €CIM OJHO U3 BEIIeCTB MMEET MpuMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTA PEAKLUHU, €CJIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAesEHHON MacCOBOM JIOJ€H pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM M MOJSPHOMN
KOHIIEHTPAllUU BEIECTBAa B PacTBOPE, JOJIU BBIXOJA MPOJYKTAa PEAKIHUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBA3EH pU U3y4eHHUHU O0Iel 1 HEOPraHMUECKOW XUMUHU
B 11l Kiacce oCyLIECTBISETCS Yepe3 UCTIOIb30BAHUE KaK OOIIMX

€CTECTBEHHO-HAyUYHBIX MOHATUN, TaK U MOHATHH, MPUHATHIX B OTIAEIBHBIX MpPEeIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE MOHATHUSA: SBJIEHHE, HAYUYHBIM (PakT, runoresa, Teopus,
3aKOH, aHajlu3, CHUHTE3, KiacCHU(PHUKalusi, MNEepUOAUYHOCTb, HaONIOJICHUE, HW3MEpEHHeE,
HKCIIEPUMEHT, MO/JI€Nb, MOJIETUPOBAHUE.

®duszuka: Marepusi, MUKpOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,



U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUH YPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHME BEIECTBa, WACAIbHBIM Tra3, (U3WYeCKHe BEIWYMHBI, EIUHUIIBI
U3MEpPEHUsi, CKOPOCTb, JHEPTHUS, Macca.

Buonorusi: kimetka, OpraHu3M, 3KocuUcCTeMa, Ouocdepa, MeTabOIU3M, MakKpo- u
MHUKPOAJIEMEHTBI, OCJIKH, KHUPBI, YIIIEBOJbI, HYKICHHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBHI,
KPYrOBOPOT BEIIECTB M IOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, FOpHbIE TOPO/Ib, MOJIE3HBIE HCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHonorusa:  XuUMHYecKass I[POMBIIUIEHHOCTb, METAJULYprHs,  CTPOMUTEJIbHbIC
MaTepHalbl,  CEIbCKOXO3SMCTBEHHOE  MPOMU3BOACTBO,  IHUIIEBAas  IPOMBIIIJIEHHOCTb,
dapmanieBTHYeCKass  MPOMBIIUIEHHOCTb, IMPOU3BOJACTBO  KOCMETHYECKHX  IIpEnapaTos,
NPOM3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MAaTEpUAJIOB,  OJJEKTPOHHAS  IPOMBIIIJICHHOCTb,
HaHOTEXHOJIOTHH.

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

@OI'OC COO ycranaBiuBaeT TpeOOBAaHUS K pe3yJibTaTaM OCBOCHHUS O0YyYaroIMMUCS
IporpaMM CpeaHero o0Iiero 00pa3oBaHus: JHYHOCTHBIM, METAIPEMETHBIM U MPEAMETHBIM.

B cooTBeTcTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHUS TpeaMera «XHWMHS» Ha ypPOBHE CpPEIHEro OO0IIero oO0pa3oBaHMS
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

0CO3HaHUE O0YYAIOITUMUCS POCCUMCKON TPaXTaHCKON UICHTHYHOCTH;

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/IEIICHUIO;

HaJIMYMe MOTUBAIUH K 00yUEHUIO;

TOTOBHOCTb U CIIOCOOHOCTH OOYUaIOIIHUXCsl PYKOBOJICTBOBATHCS IIPUHATHIMU

B 00II€CTBE MMpaBUJIaMH U HOPMAaMU HIOBEJICHHUS;

HaJIMYKMe IPaBOCO3HAHUS, FKOJIOTUUYECKOM KYJIbTYpBI;

CIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHbIC IIJIaHBbI.

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

oOyuaroluxcsl B poliecce peaan3anuu o0pa3oBaTelbHON 1€ TEeNbHOCTH.

JIn4HOCTHBIE PE3YIbTAThl OCBOCHHUS NpeaMeTa « XUMUD» OTPaXaroT

C(OPMHPOBAHHOCTh OIBITA TO3HABATEIbHOM u IIPaKTUYECKON
JeATEIIbHOCTH

o0yyaroImuxcs B MpoOLEcce pealn3alui 00pa3oBaTeIbHON AEATEeIbHOCTH, 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 JEATENBbHOCTH MpPH CO3JaHUU Yy4eOHBIX
IPOEKTOB, pEIIEHHMH YYeOHBIX U I[IO3HABATENBHBIX 3a]ad, BBIMNOJIHEHUH XHMHUYECKHX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY WU apTryMEHTHI
JIPYTUX IPY aHAINU3€ Pa3IMYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:



LIEHHOCTHOTO OTHOUIIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEAMI0 OT€YECTBEHHOM
XUMUU;

YB)KEHHUS K MPOIIECCY TBOPUECTBA B OOJIACTU TCOPHH U MPAKTHUECKOTO MPUTIOKEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JAaHHBIE HAYKH €CTh PE3yJbTaT JUIUTEIBbHBIX HAONIOICHUH,
KPOIOTJUBBIX SKCIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSSHHOT'O TPYAa YYEHBIX U MPAKTUKOB;

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

3) JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBE/ICHMS;

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

FOTOBHOCTH OLICHMBATh CBOE MOBEICHHE M IMOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIIKOB;

4) (dbopMUPOBaHUS KYIBTYPBHI 30POBBL:

MOHUMAaHUS IEHHOCTEH 370poBOr0 M Oe3omacHOro obpasa >KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

COOJTFOICHHSI TIPABIJI OE30ITaCHOTO OOpAIICHHS C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYAOBOM AEATEIBHOCTH;

MMOHUMAHUS I[IEHHOCTU TMPAaBWJI HHIWBHAYAIHHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEICTBUN M HENPUSITUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS AIKOTOIIs,
HApKOTUKOB, KYPEHHUS);

5) TPYZIOBOT'O BOCIIUTAHUS:

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

YCTaHOBKH Ha AaKTHBHOE YYaCTHE B PEIICHHU MPAKTUYECKUX 3a7ad COLHUAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbI);

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

YBaXEHUS K TPYAY, JIIOASIM TPYa U pe3yJbTaTaM TPYIAOBOU AeATE€IbHOCTH; TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MHIWBUIYaJTbHOU TpaeKTOpUU 00pa3oBaHus, Oyayiiel npodeccuu u
peanu3anuu COOCTBEHHBIX IKM3HEHHBIX IUJJAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 9KOJIOTHYECKOTO BOCITUTAHUS:

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

MOHUMAaHUS  TJ00aTbHOTO  XapakTepa  JKOJOTHYECKUX  TpoOJeM,  BIUSHUSA
SKOHOMHMYECKHX IPOLIECCOB HA COCTOSIHUE MIPUPOAHON U COLIMATIBHOM CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HWCIIONB30BAHUS JOCTHKEHUH XUMHH U DPEIIeHUS
BOIIPOCOB PALlMOHAIBHOTO IIPUPOIOIIOIB30BaHNUS;

AKTUBHOT'O HENIPUATHUS JECUCTBUM, IPUHOCSIIMX BPE OKPYKAIOLIEH IPUPOIHOU Cpelie,
YMEHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC YKOJIOTHIECKUE TIOCTEACTBUS TPEAMPUHUMACMBIX
JIEMCTBUM U NPEJOTBPAILATD HX;

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



MMO3HABATEJIbHOW, KOMMYHHUKATUBHONW M COLMAIBHOW TMPAKTHKE, CIOCOOHOCTH W YMEHUS
AKTUBHO IPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) LIEHHOCTU HAay4YHOI'O [TO3HAHUS:

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

IOHMMaHMsl CHeUU(UKH XUMHUM KaK HayKd, OCO3HaHMs e€ ponu B (HopMHUPOBaHUU
pPALlMOHATIBHOIO  HAayYHOI'O  MBIIUIEHUS, CO3JaHUM  I€JIOCTHOTO IpEACTaBIE€HUs 00
OKpY’)KalOIlleM MHpE KaK O €JUHCTBE IPHPOJbl M YEIOBEKa, B IO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOSXIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUU JIJIs1 COBPEMEHHOHN IMBUIIM3ALINN:

B €€ I'yMaHHCTUYECKOW HANpaBJICHHOCTU U BAXKHOM pOJIM B CO3/1aHUM HOBOW 0a3bl
MaTepHaJbHONH KyJIbTYPHI, B PEUICHHHM TJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Ppa3BUTHUS
YeJI0BEYECTBA - CBHIPHEBOM, PHEPreTHUYECKON, MHIIEBOW W IKOJIOTHYECKOH 0e30macHOCTH, B
Pa3sBUTHU MEIULMHbI, 00ECIIEYEHUN YCIOBUH YCIIEIHOTO TPY/a U 3KOJIOTHYECKH KOM(POPTHOM
KHU3HHU KaXI0ro YjeHa o0IlecTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IOHHMMAaHMs CYIIHOCTH METO/J0B IIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH UCIOJIb30BATh [10JyyaeMble 3HAHUS JJ1s
aHayn3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIEro MUpa U MPOUCXOIALUIMX B HEM M3MEHEHUH,
YMEHHMsI JienaTh OOOCHOBAHHbBIE 3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX ()AaKTOB M HMMEIOIHXCS
JTAaHHBIX C LEJIbI0 OJYyYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIONB30BaTh XWMHUYECKUE 3HAHUS IS PEIICHHS
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

HHTepeca K O3HAHUIO, UCCIIE0BATENbCKOMN 1EATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEIPEPBIBHOMY OOPa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUH IO XUMHMHU B COOTBETCTBUU C >KU3HEHHBIMHU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTAM Tpyda B Ppa3IMYHBIX cdepax MnpodeccHoHaTbHON
JeSITEIbHOCTH.

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

3HaYMMble i1 (POPMHUPOBAHUS MHPOBO33PEHUS 00YUAIOIIMXCS MEXIUCIUILTUHAPHBIE
(MexXmnpenMeTHbIE) OOLIEHAYYHbIE MOHATHSA, OTPaKAIOIIME 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, TEOpHsl, UCCIIEJOBaHNE, HAOIIOIeHUE, U3MEPEHUE, SKCIIEPUMEHT U
JpyrHe);

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

CIOCOOHOCTH 00YYAIOLIUXCS UCII0JIb30BAaTh OCBOSHHBIE MEKAUCIUILUIMHAPHBIE,

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

MertanpeameTHble pe3yiabTaThl OTPaXKalOT OBJIA/IEHWE YHHUBEPCAIbHBIMU Y4EOHBIMHU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBnaneHne yHUBEpCAIIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU JEHCTBUSIMHU:

1) 0a30BbIe JOTMYCCKHE JCHCTBU:



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

OIIpEAEIATh LENU JEATENIbHOCTH, 3aJlaBas IapaMeTpbl U KPUTEPUU UX JTOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENISMU;

HCIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIIEIATH
XapaKkTepHble IIPU3HAKM IIOHATUM M YCTAHABIMBATH HX B3aUMOCBS3b, MCIIOIb30BATh
COOTBETCTBYIOLIME TOHATUSA AJIs1 O0ObACHEHUSI OTJICNIbHBIX (PAKTOB U SIBJICHUI;

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

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKUE PACCYKAEHUS (MHIYKTUBHBIE, IEIAYKTUBHBIE, 10 aHAJIOTUN),
BBISBIISITH 3AKOHOMEPHOCTH U IMTPOTHBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSATH B IIPOLIECCE TTO3HAHUS UCII0Ib3yEeMble B XUMHUU CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNIM, TPeoOpa3oBbIBATE MOJIENbHbBIE IPEICTABICHUS - XUMHUYECKHMH 3HaK (CHMBOI)
3JIEMEHTa, XUMUYecKas GpopMylia, ypaBHEHHE XUMUYECKOH peakuy - TP peIIeHUH Y4eOHbIX
IIO3HABATEJIBHBIX M NIPAKTUUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE IIPEICTABICHHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbI€ UCCIIEOBATEILCKUE AEUCTBUS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOI'O IO3HAHUS BEILIECTB U XUMUYECKUX PEAKIU;

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

Y OCHOBBI /1151 JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX
CYXKJICHUH;

BJIa/ICTh HABBIKAMM CaMOCTOSITEJIBHOTO IIJIAHUPOBAHMS W INPOBENEHUS YYCHMUYECKUX
SKCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HA0JI01aTh 3a X0JI0M IPOLIECCca, CAaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTar, (HOpMyIHpoBaThb OOOOIIEHHS M BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAaHUS, COCTABISATH 00O0CHOBAHHBIN OTUYET O MPOJIETaHHON
pabore;

MPUOOpPETATh OIBIT YYEHUYECKOW HCCIIEAOBATEIbCKONM M MPOEKTHOW AESITEeIbHOCTH,
HPOSIBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) pabota ¢ uH(popMaIHeii:

OPHEHTUPOBATbCSI B PA3IMUYHBIX MCTOYHUKAX HWH(poOpMalMy (HaydHO-TIOMYJIsIpHast
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble mocobus, pecypcsl HHTepHeTa),
aHAIM3UPOBaTh HMH(OpPMALMIO Pa3IUMYHBIX BUAOB M (OPM MpPEACTABIEHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GbopMyIIHpoBaTh 3ampOChl U MPUMEHATH Pa3IMYHbIE METOJbI MPU MOHMCKE U OTOOpe
uHpopManu, He0OXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aa4 ONpeeEHHOTO THIIA;

pUOOPETaTh OMBIT UCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
Y Pa3JINYHBIX IOMCKOBBIX CHCTEM;

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

WCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KAayeCTBE CpPEJICTBA IpH paboTe ¢ XUMHYECKOH
uH(popMalLMel: TPUMEHATh MeEXMpeIMEeTHbIEe ((PU3NYecKue M MaTeMaTH4eCKHe) 3HAKU U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;



HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JIEUCTBUSIMU: 3a/1aBaTh BOIMPOCHI
[0 CyHIECTBY OOCY)XIaeMOH TeMbI B XOJ€ IUallora W/WIN IUCKYCCHH, BBHICKA3bIBATh WJIEH,
(opMyIHpOBaTH CBOM MPEATIOKEHUS OTHOCUTENBHO BHIMOJIHEHUS MPEITI0KESHHON 3a1auu;

BBICTYIIATh C IIPE3EHTALUEN pe3yJIbTaTOB [I03HABATEIbLHOM €A TEIbHOCTH,

MOJIYYEHHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMH MPU BBIIOJIHEHUU
XUMHYECKOT0 IKCIEPUMEHTA, MPAKTUYECKONW pabOThI 1O MCCIEI0BAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, peanu3aluy yY4eOHOro MpoekTa, W (OpMyIHUpPOBaTh BBIBOJBI IO pe3yJabTaTam
MPOBEAEHHBIX UCCIIEJOBAHUM MYTEM COIJIACOBAHUS MO3ULUNA B XOA€ OOCYyXAeHUS U OOMeHa
MHEHHUSIMHU.

OBnazneHue YyHUBEPCAIBHBIMM  PETYISTUBHBIMM  JEMCTBUSIMH:  CaMOCTOSITEJIBHO
IUIAHUPOBATh M OCYILECTBIATh CBOIK ITO3HABATEJIbHYIO JESATENIBHOCTD, ONPENeiss €€ el U
3aJa4d, KOHTPOJMPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeJlaracMblii
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;

OCYILIECTBISITH CAMOKOHTPOJIb JIEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOICHKH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS POTPaMMBbl I10 XUMHUH Ha YIi1y0JIEHHOM ypOBHE Ha
YPOBHE CpPEIHET0 00IIero 00pa3oBaHus BKIIOYAIOT crienu(UUecKue s yaeOHOoro mpeaMera
«XuMus» Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIPETALUUA U
peoOpa30BaHUIO 3HAHUHN, BU/IbI JESTEIILHOCTH I10 MTOJIyYE€HUIO0 HOBOI'O 3HAHUS U IPUMEHEHHUIO
3HAaHUU B Pa3NUYHBIX YYEOHBIX CHUTYyallUAX, a TaKXKe B PEaJbHBIX KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XUMHUEH. B mporpamme mo XuMuu IpeaMeTHbIe Pe3yabTaThl MPEICTABICHBI 1O
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, YHEPTETUYECKON U TUIIEBON 0€30MaCHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3JaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HMCTOYHHUKOB JHEPrHH, B 00ECICUCHUH
PaLMOHATILHOTO MTPUPOAOIOIB30BaHNUs, B GOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl
YeJOBEKa, a TaKXKe SKOJOrMYeCKM OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3J0pOBBIO HU
MIPUPOJHOMU Cpelie;

BJIAJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIAralIINe MOHATUA - XUMHUYECKHI 3JIEMEHT, aToM, SAPO M SJIEKTPOHHAas
obojrouka aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U BO30YKIAEHHOE COCTOSTHHS aToMa,
ruOpuAN3aIMs aTOMHBIX OpOUTaNIel, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTD,
CTENEeHb OKHCJIEHMS, XMMHMUYECKas CBs3b, MOJIb, MOJSIpPHAsT Macca, MOJISIPHBIM O0O0BEM,
VIIepOAHBIN  cKeneT, (yHKIMOHANbHAs TpyIIa, pagukald, CTPYKTYpHbIe (OpPMYIIbI
(pa3BEépHYThIE, COKpaIIEHHBIC, CKEIETHBIC), M30MEPHUS CTPYKTYpHAas U MPOCTPAHCTBEHHAS
(reomeTpuyecKas), U30Mepbl, TOMOJIOTHYECKHH PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOI- U
a30TCOJEpIKAIINE OPraHMYECKUE COEOUHEHMS, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS],

TeopuH, 3akoHbl (mepuoamueckuid 3axkoH J[.M. MenneneeBa, Teopusi CTpPOCHHs
oprannyeckux BemectB A.M. byriepoBa, 3aKOH COXpPaHEHMS MAacCChl BEIECTB, 3aKOH
COXpaHEHMsI M TPEBpAllleHUs SHEPruu MpH XHUMUYECKUX peaKLUsax), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUHU, MUPOBO33pEHUYECKIE 3HAHUS, JIEKaIe B OCHOBE MOHUMaHUS



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 1l poga);

(aKTOJOTHUECKUE CBEIEHUS] O CBOMCTBAaX, COCTaBe, IOJyYeHHMH M Oe30macHOM
UCIOJIb30BAaHUM BaXHEHUIIMX OpPraHUYECKHX BELIECTB B OBITY U NMPAKTHUUYECKON EATEIILHOCTH
YejoBeKa, OOLIMX HayyHbIX I[PUHLIMIAX XUMHUYECKOro IPOU3BOACTBAa (Ha HpuMepe
MIPOM3BOICTBA METAHOJIA, IepepadOTKU HePTH);

C(OPMHUPOBAHHOCT ~ YMEHHMM: BBIABIATH  XapaKTepHbIE IPU3HAKU  IOHATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOLIUE MOHATHUS NPU ONUCAHUU
COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COEINHEHHIA; C(HOPMUPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XMMMUYECKYH0 CHMBOJIMKY JJIi COCTaBJIEHUS MOJEKYJSpPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUUECKUX BEUIECTB;

COCTaBJIATh YPAaBHEHMS XUMUYECKUX PEAKLUI U PACKPBIBATh UX CYIIHOCTD:

OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit IIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOro OajlaHca 3THUX pPEeakUuil, peakuuil MOHHOro oOMeHa MYyTEM COCTAaBIEHHS HMX
IIOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

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

cOPMHPOBAHHOCT, ~ YMEHHH:  yCTAHABIMBaTh  NPUHAMICKHOCTH  W3YUYEHHBIX
OpPraHMYECKHUX BEHIECTB IO WX COCTaBYy M CTPOCHHIO K OIpPENeIEHHOMY KIacCy/TpyIine
COEJMHEHUH, 1aBaTh UM Ha3BaHuUs 1o cucreMaTnueckoir HomeHkiatype (ILIPAC) u npuBoanuTh
TPUBMAJIbHBIE HA3BaHUS JUISL OTIENbHBIX MpEACTaBUTENEH OpraHMYeCKHX BEIECTB (ITUJIEH,
alleTUJIeH, TOJIyOJl, TNIMLEPHH, STHIIEHIIMKOIb, GeHOoI, popMaibIeru, aleTanbIeru, aleToH,
MypaBbHHAas KUCIIOTA, YKCYCHas KUCJIOTA, CTEAPUHOBAsI, OJIEMHOBAs, HAJIBMUTUHOBAS KUCIIOTBI,
[JIMIUH, aJlaHuH, ManbTo3a, (PpyKTO3a, aHWIMH, IUBUHWI, U3OMPEH, XJIOPONPEH, CTUPOI U
Apyrue);

c(OPMUPOBAHHOCTh YMEHUSl ONpPEAENATh BUJ XHMHUYECKOM CBSI3U B OPraHMYECKUX
COeIMHEHUX (KOBaJICHTHAsl U MOHHAs CBSA3b, O- U A-CBS3b, BOAOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHMSI IPUMEHSTH MOJIOKEHUSI TEOPUN CTPOCHUS OPTaHUUYECKUX
BemecTB A.M. bytnepoBa 1t 00BsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILECTB OT X COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (U3UYECKHE H
XUMHUYECKHE CBOWCTBA THUIUYHBIX IIPEACTABUTENEH pPAa3JIMYHBIX KJIACCOB OPraHMYECKUX
BEIIECTB: AaJIKaHOB, IMKJIOAJIKAHOB, QJKEHOB, aJKaJME€HOB, QJKHUHOB, apOMaTHYECKUX
YIJI€BOJIOPOAOB, CIIUPTOB, ANBIAETU0OB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX
3¢uUpOB, KUPOB, HUITPOCOECAMHEHUN U aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTI€BOJIOB (MOHO-, TU-
U TOJINCAaXapuIOB), WUIIOCTPUPOBATh TE€HETHUYECKYIO CBS3b MEXKAY HHUMHU YPaBHEHUSIMH
COOTBETCTBYIOLIMX XMMUYECKUX PEAKIHi ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHUS MOATBEPKJIaTh HAa KOHKPETHBIX NpUMeEpax XapakTep
3aBHCUMOCTH PEAKLIMOHHOM CIIOCOOHOCTH OPraHWYECKMX COEAMHEHUH OT KPaTHOCTH U TUIA
KOBQJICHTHOH CBSI3U (a- U JI-CBSI3 ), B3AUMHOTO BIMSIHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaXx;

c(OPMUPOBAHHOCTh YMEHHS XapaKT€pPHU30BaTh MCTOYHUKU YTIIEBOJOPOIHOTO ChIPhS
(HedTb, IPUPONHBINA Ta3, yroyib), cocoObl ero nepepadoTKU M MPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB NEpepaboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOH 3HAHUH O €CTECTBEHHO-HAyYHBIX METOAax



NO3HAHUS - HAOIIOACHUHU, W3MEPEHHMH, MOJEIMPOBAHUM, SKCHEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh YMEHHSI MNPUMEHSATh OCHOBHBIC ONEpAlM  MBICIUTEIBHOM
JeSITeIbHOCTH - aHAJU3 M CHHTE3, CpaBHEHHE, 000OIIeHHE, CUCTEMaTH3allMIO, BBISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSA3EH - JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKLUi;

C(OPMHUPOBAHHOCTb YMEHMH: BBIABIATH B3aUMOCBS3b XHMHUYECKUX 3HAHMHA C
HOHATUSAMM UM TPEJCTaBICHUSAMHM JAPYIMX €CTECTBEHHO-HAay4yHBIX IPEIMETOB Julsl Oolee
OCO3HAHHOTO IIOHMMAHHS CYIIHOCTH MAaTEpUalIbHOIO €IMHCTBA MHpa, MCIOIb30BaTh
CHUCTEMHbIE 3HAaHUS 110 OPraHUYECKOM XUMUU 1J1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUH,
MMEIOLINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHH: MPOBOIUTH PACUETHl 1O XUMHUYECKUM (opMmylram H
YPaBHEHHUSIM XMMUYECKHX PEAKIHi C MCIOJIb30BaHUEM (PU3NYECKUX BEMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacy€Thl IO HAXOXKJICHUIO XUMHUYECKONW (POpPMyYJIbl BELIECTBA [0 U3BECTHBIM MACCOBBIM J10JIIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEILECTB;

C(OPMHPOBAHHOCTh YMEHUIl: NPOTHO3UPOBATh, AHAIN3UPOBATH M OLEHUBATH C
HO3ULMN HKOJOTUYECKOM Oe30MacHOCTH MOCIEACTBHS OBITOBOM M IPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOM ¢ nepepaboTKOM BEIECTB, MCIOIb30BaTh MOJIyYE€HHBIE
3HAHMS JUIs IPUHATHUS TPAMOTHBIX PELeHUI Mpo0IeM B CUTyalUsIX, CBA3aHHbBIX C XUMHUEH;

c(OPMHPOBAHHOCTH YMEHUI: CAMOCTOSTENLHO IJIAHUPOBATH U IPOBOIUTH XUMHUYECKHHA
HKCIEPUMEHT (IIOJIyU€HHUE U HU3YYEHHE CBOMCTB OpPraHMYECKHUX BEIIECTB, Kaue€CTBEHHBIC
peakuuy yriaeBOJOPOAOB Pa3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIMX OPraHu4eCKUX
BEILIECTB, peIlIEHHE FIKCIEPUMEHTAIbHBIX 33/1ay 110 pacllO3HABAHUIO OPraHUYECKUX BEILECTB) C
coOytoJileHMeM mpaBuil 0e30macHOro oOpalleHus C BelecTBaMU M JJaOOpaTOPHBIM
o0opynoBanueM, (HopMyIupoBaTh L€db MCCIENOBAaHUS, MPEACTABIATh B pazaudHoi (opme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUM:

co0JroAaTh MpaBmiia dKOJOTHUYECKH 11e1ecO000pa3HOro MoBeACHUs B ObITY U TPYI0BO
JESTEIbBHOCTH B LENSIX COXPAHEHHs] CBOETO 370POBbs, OKpPY)Kaolleld MPUPOAHON Cpelsl U
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

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

aHAJM3UpPOBaTh  1€JIECOO0OPA3HOCTh NMPUMEHEHHMsS  OpPraHUYeCKUX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANIPABICHHBIN MOUCK XUMUYECKON
nH(pOpMalLlMU B pa3IMYHBIX UCTOYHHMKAX (Hay4yHass M yueOHO-Hay4Has JIMTepaTypa, CpeacTBa
MaccoBoi uH(popmauuu, VMHTepHeT M Apyrue), KpUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(popMalrio, nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHOMN yueOHOM
3aJa4eit.

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

c(OPMHPOBAHHOCTH MPE/ICTABICHUI:

0 MaTepHaJIbHOM €IMHCTBE MHpaA, 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBIIEHUHN
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 Pa3BUTUHU MEIUIIMHBI, CO3/JIaHUU HOBBIX MaTEpUAJIOB, HOBBIX HMCTOYHHKOB



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 3HAHUH, KOTOpas BKIIOYAET:
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,
3JIEKTPOOTPHULIATEIBHOCTb, CTENEHb OKUCIICHUS, XUMHUYECKasi CBA3b (KOBAJEHTHAas, MOHHAs,
MeTaJuIn4ecKas, BOJOPOHAs), KpUCTANIMYecKas peleéTka, XMMUYecKas peakiys, pacTBop,
AJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, ICKTPOIUTUYECKAs AUCCOLMALMs, CTENEHb IUCCOLMALUHY,
BOJIOPOJIHBI TIOKA3aTeNb, OKHCIHUTENb, BOCCTAHOBUTEINb, TEIUIOBOW 3(P(PEKT XUMUYECKOM
peakuyu, CKOPOCTbh XMMUYECKOU peaKIui, XUMUYECKOE PAaBHOBECHUE;

TEOPUU U 3aKOHBI (TEOpUs JIEKTPOJUTHUYECKON AUCCOLMALNN, IEPUOANYECKUN 3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBpAILCHUs
SHEPruM IIpU XMMHMYECKHX peakLUsAX, 3aKOH IIOCTOSHCTBA COCTaBa BEILECTB, 3aKOH
JEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHUH, MHUPOBO33PEHUYECKUE
3HAHUS, JIEKALIMEe B OCHOBE IIOHUMAaHUs IPUYUHHOCTHA U CUCTEMHOCTH XMMHUYECKUX SIBJICHU;
COBPEMEHHBIE IIPEJICTABJICHNUS O CTPOCHHMM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM H
HaJMOJIEKYJIIPHOM YPOBHSX;

IIPEACTABICHUS O MEXaHU3MaX XHMMHMYECKUX pPEaklHi, TEPMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MX IPOTEKAHUs, O XUMUYECKOM PAaBHOBECHH, pACTBOPAX M
JUCIIEPCHBIX CUCTEMAX;

(aKTOJIOrMUECKUEe CBEJIEHUS] O CBOMCTBAaX, COCTaBe, IOJyYeHMH M Oe30IacHOM
UCIOJIb30BaHUH BaXKHEHIIINX HEOPraHUYECKHX BEIIECTB B ObITY M MPAKTUUECKOM 1A TEIIbHOCTH
4eJI0BEKa, OOIMX HAayYHbIX IPUHIUIAX XUMHUUECKOr0 IPOU3BO/ICTBA;

C(OPMHUPOBAHHOCT ~ YMEHHMH: BBIABJIATH  XapaKTepHbIC IPHU3HAKU  IOHATHUH,
YCTaHaBIMBATh UX B3aUMOCBS3b,  HCIIOJIB30BATH COOTBETCTBYIOLIUE TIOHATHUSA

IIPY ONMCAHUM HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILCHMI;

c(OpPMUPOBAHHOCTh YMEHUS MCIOJb30BAaTh XMMUUECKYI0 CHMBOJIMKY

JUIS  COCTaBJIeHHS (QOpMyJd BEIIECTB M YpPaBHEHHH XHMMHYECKUX PpEaKIMi,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJENIBHBIX BEILECTB;

C(OPMHPOBAHHOCT YMEHHUS OIPENENATh BAJIEHTHOCTb M CTENEHb OKHCICHHS
XUMHUYECKHX DJIEMEHTOB B COEIMHEHUSX, BUJ XMMUYECKOH CBsS3M (KOBaJIeHTHas, MOHHasd,
METAJIIINYECKasl, BOAOPOHAs ), TUIl KPUCTAIUIMUECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKOHN CBSI3U U THUIA KPUCTAUINYECKON pemETKH, OOMEHHBIM M JOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBsI3U; COPMUPOBAHHOCTh YMEHUM:

KJIacCU(UIIUPOBATh: HEOPraHMUECKHE BEIECTBA M0 UX COCTaBY, XMMUUYECKUE PEaKIIUN
[0 Pa3IMYHBIM MpPU3HAKAM (YHCIY U COCTaBy pearupyrolluxX BEIIECTB, TEMIOBOMY 3(p(heKTy
PEaKIMU, U3MEHEHHIO CTETIEHEH OKUCICHHSI DIEMEHTOB, 0OPaTUMOCTH, YYaCTHIO KaTajanu3aTopa
" JIpyrue);

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

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



c(hOpMHUPOBAHHOCTh YMECHHI:

XapaKTEepPU30BaTh 3JEKTPOHHOE CTPOEHHUE ATOMOB U MOHOB XMMHUYECKHX 3JIEMEHTOB
nepBoro-ueTBépToro nepuonoB Ilepunonnueckon cucrembl .M. MeHneneeBa, UCHONb3ys
MOHSATHUSL «QHEPIeTUUYCCKHUE YPOBHHY», «IHEPrETHUCCKUE MOIYPOBHU», «S-, p-, d-aToMHbIC
opOUTaNNy», «OCHOBHOE U BO30YKIEHHOE YHEPreTUUECKUE COCTOSHUS aTOMay;

OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHYECKHUX DJJIEMEHTOB M HUX
coequHeHU 1o mnepuonam u rpynnaMm Ilepuonuueckoit cucremsl .M. MeHnneneena,
BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE
CBOICTBa BEUIECTB PA3JIMUHBIX KJIACCOB, OJTBEP)KIATh CYILIECTBOBAHUE I'€HETUUYECKOM CBS3U
MEXJy HEOPraHMYEeCKUMHU BEIIECTBAMH C TIIOMONIbIO YPaBHEHUW COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATH CYITHOCTb:

OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuit IIOCPEICTBOM COCTaBJICHUS
JJIEKTPOHHOTO OanaHca 3TUX peakIuil; peakiuii MOHHOro OOMEHa MyTEM COCTaBIICHUS UX
MOJIHBIX M COKPAILEHHBIX HOHHBIX YPABHEHUN;

peakiuil TuIpoIIn3a;

peakuuii KOMIUIEKCOOOpa3oBaHUsl (Ha HIpUMEpPEe TUIPOKCOKOMIUIEKCOB IMHKA U
ATIOMUHHUS);

c(OPMUPOBAHHOCTh YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH IMPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4yéTOM HUX HSHEPreTHUYECKHX XapaKTEPUCTHK, XapaKTep H3MEHEHHUS CKOpPOCTU
XUMHUYECKON PeaKIMi B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHHUS
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zAeicTuii (mpunuun Jle lllarensbe);

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEepHU30BaThb XUMHYECKHE PEaKIUU, JEeKallue B
OCHOBE IIPOMBIIIIEHHOTO TIOJyYEHHS] CEpHOM KUCIOTHI, aMMHaKa, 001ue HayYHbIE TIPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECOO00Pa3HOCTh MPUMEHEHUSI HEOPraHWYeCKUX BEIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0NH3a;

c(OpPMUPOBAHHOCTh BIIQJCHUSI CUCTEMOW 3HAHUN O MeETOoAaX HAyYHOIO MO3HAHHS
ABJICHUN NPUPOJIbI - HAOIIOJEHUE, U3MEPEHUE, MOJICTUPOBAHHE, SKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN ), UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSITh 3TH 3HAHUS TIPH
HKCIIEPUMEHTAIbHOM HCCIICJOBAHUHM BEUIECTB M Ui OOBSCHEHUS XUMHUYECKUX SBICHUM,
MMEIOIINX MECTO B MPUPOJE, MPAKTUYECKON AESATENbHOCTH YEIOBEKAa W B IOBCEIHEBHOU
JKU3HU;

c(hOpPMHUPOBAHHOCTH YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU
U TPEACTaBICHUSMHU JIPYITMX E€CTECTBEHHO-HAYYHBIX INPEAMETOB Jjs 0ojieeé OCO3HAHHOTO
MOHUMAaHUs MaTepUATIBLHOTO €IMHCTBA MUDA,

c(OPMHUPOBAHHOCTh YMEHUS IPOBOJIUTh PACUETHI:

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

MAaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJIHUYECTBY BEILIECTBA, MACCE WITH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB;

TEIUIOBOTO AP PeKTa peakinu;

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

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(hOPMHUPOBAHHOCTh YMEHUI: CAMOCTOSTEIHHO IJIAHUPOBATH U TPOBOJUTH XUMUYICCKUI
OKCIIEPUMEHT (TIPOBEACHHE pPEaKIUii HOHHOrO OOMEHA, TMOJTBEPKICHHE KaueCTBEHHOTO
COCTaBa HEOPIaHMYECKUX BEILECTB, ONPEIECICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOLIBIO
WHIUKATOPOB, 3YUYECHUE BIHMSHUS Pa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOH peakiuu,
pelleHre dKCIepuMeHTANIbHBIX 3a1a4 o TeMaM «Metamisl» u «HeMeramnbi») ¢ cobtoieHnemM
npaBuwsl Oe3omacHOro oOpallleHusi € BeIIeCTBaMU M J1abOpaTOPHBIM O0OpYIIOBAaHHUEM,
dbopMyIUpOBaTh IENh HWCCICIOBAaHUS, NPEACTABIATH B PA3IHYHON (OpME pe3ylbTaThl
AKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOPMHUPOBAHHOCTh YMEHUI: COOIIIOIaTh MPaBUIA MTOJIH30BAHMS XUMUYECKON TIOCYI0H
U 1abopaTopHBIM 00OpYIOBaHHWEM, OOpAalIEHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU [0 BBIMOJHEHUIO 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 TOKCHUYECKOIO JEHCTBUS HA JKUBBIE OPraHU3Mbl OINPEACIEHHBIX
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 XUMHUYECKYIO
uH(popMalrio, IepepadaThiBaTh €€ U UCIOIb30BATh B COOTBETCTBUU C MTOCTABJICHHOMN y4eOHOM
3aJ1auen.



