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NMOSACHHUTEJIbHASI 3AIIUCKA

Pabouas mporpamMma 1o XMMAH Ha ypoBHE cpemHero o6mero 06pasoBaHus paspaboTana Ha OCHOBE denepanbHOrO 3aKOHA OT 29.12.2012 Ne 273~
®3 «O6 obpazosaHud B Poccuiickoii Denepanun», TpeboBanuil K pesyibTataM ocpoeHms (eznepaibHON o6pasoBaTeNbHON MPOrpaMMBI CpeaHero
o6mero o6pasosanus(POII CO0O0), npefcTaBieHHbX B PefepanbioM roCy/iapCTBeHHOM 00pa30BaTeNbHOM crapmapre COO, ¢ yu€ToM KoHneniuu
[pero/iaBaHus yueGHOro MpeaMeTa «Xumusy B 00pa3zoBaTeNBHBIX OPraHM3ALMAX Poccuiickoit  Dezeparuu, peanu3yromux OCHOBHBIE
o6pazoBaTenbHbIe ITPOrpaMMbl, 1 OCHOBHBIX ToNOXeHH# «CTpaTernd pasBUTHS pocmmTanus B Poccmiickoii deepaliy Ha NEPUOA N0 2025 roma»
(Pacmopsvierue [IpaBuTeNBCTEA Pd ot 29.05. 2015 Ne 996 - p.).

XyMus Ha yPOBHE YriyGIEHHOTO M3y ICHIA 3aHMMAaeT BAKHOE MECTO B CHCTEME eCTECTBEHHO-HAYYHOTO 06pa3oBanus yIallHXCs 10—11 xJmaccos.
Vzyyenue IpenMeTa, peaiusyeMoe B yenosusix mbdepeRImpoBaHHoro, npoduibHOro 00ydeHus, IPU3BAHO obecreunTs 001e00pasoBaTENbHyIO H
06meKyIbTYPHYIO TOJrOTOBKY BBITYCKHHKOB HIKOJIBI, HeobX0muMMyIo Ul ajianTaluyd uX K GBICTPO MEHSIOLIMMCH YCIOBHAM JKM3HM B COLEYME, 8
raKKe JUIA TPOAOIDKEHHs 00ydeHus B opraHm3alysx NpoQecCHOHAIBHOTO o6pasoBays, B KOTOPEIX XMMHA SBILICTCA onHOM M3 IPUOPHTETHBIX
JACTIMILIAH.

B mporpamme 10 XWMHH HasHACHUC npemmera «XuMus» NOTydacT [oIpo6HYI0 MHTEPIPETalHio B COOTBETCTBHH € OCHOBOIIOJIAraroImMu
nonoxerusva ®TOC COO o B3aEMOO0DYCIIOBIEHHOCTH LeleH, COMePXKatii, pesy/ibTaToB OOydeHHs H TpeGoBaHmii K YPOBHIO HOITOTOBKH
BHITYCKHAKOB. CBUIETENHCTBOM TOMY SBJISIFOTCS CJIEIYIOIHAE BHIONHACMBIC IIpOrpaMMOi 10 XHMAK GyHKIHA:

uH(OpMAHFOHHO-METO/IAIECKA, peanu3aiys KOTOpo# obecreduBacT [oJIyueH#e IPeICTaBIeHHUs O HEILIX, copiepkaHuH, 0bmel cTpaTeruH o0yueHus,
BOCTIMTAHMS ¥ Pa3BUTHs 00YHAIOIMXCs CPENCTBAMH TpeaMeTa, H3y4aeMoro B pamMKax KOHKPETHOro Mpoduis;

OpraHuM3alHOHHO-IAHAPYIOMAs, xoTOpasi TpPeAyCMATpUBAeT OIPE/ICICHAC: NPUHIMIOB CTPYKTYpHPOBAHHA H [IOCJIeOBATEIBHOCTH H3YUCHHA
y4eGHOTO MATEpHaia, KOIMIeCTBEHHRX 1 KaueCTBEHHbIX €r0 XapaKTEpUCTHK; MOJXONOB K (hopMUPOBAHHUIO COepIKaTeNbHOM OCHOBBI KOHTPOJI ¥
OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHHH 00yJatonuXcs B paMkax ATOrOBOI ATTECTAIMH B (hOpME EIMHOTO TOCy/IapCTBEHHOTO 5K3aMeHa 110 XUMHUH.

[Iporpamma Ayt yry6IERHOTO H3YICHHMA XUMHH:

yCTaHABIMBAET HWHBAPUAHTHOS [pe/IMETHOE COJICPMKAHHUE, obs3aTenpHOE Ui M3y4deHHs B paMKax OTIeMbHBIX TpoQuuer, NpeaycMarpuBacT
pacnpe/ie/ieHue ¥ CTPYKTYpHPOBAHHC €ro IO KJIaccaM, OCHOBHBIM COZIEpXKaTeNbHBIM NMHUAM/pa3enaM Kypea;
1a&T MpUMEPHOE Paclpe/ICIICHAE yueGHOTO BPeMEHH, PEKOMEH/YEMOTO UL W3ydeHus OTAEIBHBIX TEM;



pE/UTaracT MPUMEPHYIO IOCIEN0BATEeIbHOCTS H3YYEeHHs Y4eOHOrO Marepuana ¢ y4STOM JIOTHKH IIOCTPOCHHA Kypca, BHYTPHIPEIMETHBEIX H
MEXIPEIMETHBIX CBS3EH;

AaET METOIMYECKYIO HHTEPIPETAIHIO TIeNel H 3a1a9 H3yYeHHs IpeaMeTa Ha YTIIyONEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX IIPHOPHTETOB B CHCTEME
Cpezinero obmiero o6pasoBaHus, CONEPXKATENBHON XapaKTEPHCTHKY TIAHUPYEMBIX pE3YJIbTaTOB OCBOCHHs OCHOBHOH 00Opa3oBaTeNbHOM IPOrpamMMBl
cpeanero obuiero o6pasoBaHMs (IHYHOCTHBIX, METATIPEIMETHBIX, IPEIMETHBIX), @ TAKKE C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENHHBIX
JCHCTBHI 00y4aromerocs 1o 0CBOCHHIO COEPKAHHUS IPeIMeETa.

llo Bcem Ha3BaHHBEIM MO3HMIMAM B NPOrpaMMe 10 XHUMHAH MpEAyCMOTPEHA NPEEMCTBEHHOCTH C 00yYEHHEM XHMHH HA YPOBHE OCHOBHOT'O 06IIEro
obpasoBaHMs. 3a NpeleNaMH YCTAHOBJECHHON MpPOrPaMMOM 10 XMMHH 00s3aTelbHOMN (nHBapuaHTHOM) CcoCTaBIsOmIEN CONEpAHHA YUeOHOrO
npeamMera «XHMHS» OCTAa€Tcs BO3MOXHOCTL BHIOOpA €ro BapHATHBHOM COCTaBILIIOIICH, KOTOpas JOJ/DKHA OMNpPENeNaThCS B COOTBETCTBHH C
HalpaBIeHHEM KOHKPETHOTO NPpOodHIA 00ydeHH s,

B coorBeTcTBHE ¢ KOHIENTyalbHEIME TONOXeHHsME PTOC COO 0 HasHAYCHHH npeaMeroB 6a3soBOro M yriiyONEHHOIO YpOBHEH B CHCTEME
nu(bepeHIIpOBaHHOro 06yYEHNs HA YPOBHE CPEIHErO OBIIEro 06pa3oBanus XMMHS Ha YPOBHE YIITyOIEHHOTO H3ydeHus HallpaBJIeH Ha peain3alHio
IPEEMCTBEHHOCTH C MOCHC/YIOMAM 3TalloM NOJIY4YeHHs XHMHYECKOro 00pasoBaHMs B PaMKaxX M3yYeHHs CIEeIHabHBIX €CTECTBEHHO-HAYYHBIX H
XMMHYCCKHX IHCLUMIUIAH B By3aX M OpraHM3allHfX CPEJHEr0 NpPO(EeCCHOHANBHOTO 06pa3soBamus. B 3Toi CcBa3m H3y4YeHHE IpeaMera «XHUMH)
OPUEHTHPOBAHO NPEMMYIIECTBEHHO HA pPaCIIMpPeHWe W YIIyONEHHEe TEOPETHYECKOM ¥ IpaKTHYECKOH IOATOTOBKH oOy4aromuxcsi, BEIOpaBINKX
ONpPE/IENEHHbI NPOQUIE 00y4eHHd, B TOM YHCIE C HEpPCIEKTHBOM TIOCTIEIYIOMETO TONYYCHHUSI XMMHYECKOro 00pa3oBaHHs B OpraHH3aIUsX
npoeccHonanbHOro obpasoBanus. Hapsmy ¢ sTum, B cBeTe TpeboBanuii ®I'OC COO k mIaHHpYeMBIM pe3yabTaTaM OCBOCHHS (henepanbHoOit
0bpa3oBaTenbHOMH IPOrpaMMBL CPEIHETo 06IMero o6GpazoBaHus H3YYECHHE NpeaMeTa « XUMHs» OPHEHTHPOBAHO TAKIKE HA PEIICHHE 3a/1a4 BOCITHTAHMS
¥ CONMANBHOIO pasBUTHA O0yyarommxcs, Ha (pOpMHpOBaHUE y HHX OOTICHHTENIEKTYaIbHBIX YMEHUH, YMEHUH pal{HOHA3AIHH y4e6HOro Tpyna u
0000IEHHBIX CIIOCOGOB JIEATENBHOCTH, HMEIOIIHX MEKIUCIUILTMHAPHBIN, Ha/IPeIMETHbI! XapaKTep.

Cocrapmsromumu npesvera «XHMHs» Ha yPOBHE YIIyGIEHHOTO H3Y9eHHS ABISIOTCS yrimyGnénnsie Kypesl — «Opranmaeckast Xumusy» 1 «Obmmas
¥ HeopraHuieckas xumus. [Ipu onpenenenuyn moaxonos k 0T60py U CTPYKTYPHO# OpraHH3aIuH COAEpXKaHHS 3TUX KyPCOB B IPOrpaMMe 10 XHMUH 3a
OcHOBY NpuHATEI nooxenus PI'OC COO o pasmumsix 62a30B0ro 1 Yriry6I8HHOrO YPOBHEH U3ydeHUs NPEIMETa.

OcHoBy copepixanust Kypcos «Opranudeckas xumusy # «O6mas u HEOpraHuyecKas XMMHUs) COCTABIAET COBOKYIMHOCTh NPEIMETHBIX 3HAHHHN U
YMEHHUH, OTHOCAMMXCA K 6a30BOMy YPOBHIO M3ydeHHMs IIpeiMeTa. JTa CHCTeMa 3HAHMIL NONTy9aeT ONpeJeEHHOE TEOPETHYECKOE HONOIHEHHE,
TIO3BOJLIOLIEE OCO3HAHHO OCBOUTH CYIMIECTBEHHO Gonbiimit 06bEM dakronoruyeckoro Marepuana. Tak, Ha yriry6iEHHOM YPOBHE M3ydeHHs [IpeIMeTa
obecrieyeHa BO3MOXHOCTb 3HAYMTEILHOIO YBENHMYEHHS 0OBEMA 3HAHHH O XMMHYECKHX 3IEMEHTAX H CBOMCTBaX MX COEJMHEHHH HA OCHOBE
PaclIMpeHus | YriyOleHus NpeCTaBleHHH O CTPOCHHH BEIECTBA, XUMHYECKOH CBS3H 1 3aKOHOMEPHOCTSX MPOTEKaHMs PeaKL|ii, paccMaTpPHBAEMbIX
C TOYKH 3PCHHS XMMHYECKOH KHHETHKU M TEPMOJMHAMHKH. M3ydeHne epHoInYecKoro 3aKoHa | [leproanyeckoif CHCTEMBI XUMHYECKHX TIEMEHTOB



GasupyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHHYECKHX TIPCACTABICHUAX O CTPOCHHH aroMa. XHMHYecKas CBA3b OGBICHIETCH ¢ TOUKH 3peHHs
SHEPIreTHYICCKUX M3MEHCHUH NIPH e€ 06pa3oBaHuy M PaspyIlEHUH, a TAKKE ¢ TOYKH SPEHHS MCXaHU3MOB €€ oOpasoBanus. Mi3yuenue TUITOB peaxmmit
AOMOJHSAETC (hOPMHUPOBaHHEM MNpENCTABIEHHH 06 SNIEKTPOXUMUIECKIX IIPOLIECCAX M SIEKTPOJM3e DACIIABOB H pacTBopoB BemecTB. B kypce
OPraHMYEeCKOH XHMUH NIPH PacCMOTPEHHH PEaKIMOHHOH CIOCOGHOCTH COCIMHEHHH ynensercs ocofoe BHEMaHHE BoOmpocam 06 5JIEKTPOHHBIX
s dexrax, 0 B3aUMHOM BIHSHHH ATOMOB B MOJIeKyJIaX H MEXaHH3MaX peaKIuil.

Ocoboe 3HaueHue umeer To, 4TO Ha COACpXaHHE KypCOB XHMHH YriIyOIEHHOrO YPOBHS M3Y4EHHs IS KIIACCOB ONpEeNENEHHOro mpoduis
(rmaBHBIM 06pa3’oM Ha X CTPYKTYpY H XapaKTep NOMONHEHUH K ODIIel chcTeMe MPEeIMETHBIX 3HAHMI) OKA3BIBAIOT BIUSHUC CME)KHBIE TIPEIMETEI.
Tax, nanpumep, B comepkaHHH IpeAMeTa IS KIACCOR XUMHKO-(U3HYECKOro Npoduas GoNbimoe 3HAYeHHe OyayT UMeTb 31eMeHTHI Y4yeGHOro

B 1o xe Bpems B comepkanuM mpeaMera I KIaccoB XHUMHKO-0HOIOTHYECKOr0 pOhHIIsS 60bmmit YAENBHBLA BeC OyleT UMeTh opranmyeckas
xuMus. B 5TOM ciydae mpemocraBusercs BO3MOIKHOCTE i Gonee o6crogTensHOrO PacCMOTPEHHs] XMMHYECKOH OpraHW3alliM KIETKH Kak
OHOTOrHYeCKON CHCTEMBI, B COCTaB KOTOPOH BXOIIAT, K IIPHMEpY, TAaKHe CTPYKTYpHEIE KOMITOHEHTSI, KaK JMIUIBL, GENIKH, YTIEBO/Ib], HYKIEHHOBBIE
KACIIOTEL M ipyrue. [Ipm 3ToM 3HaHUWS 0 cocTaBe M CROMCTBAX TNIpE/CTaBUTENCH OCHOBHBEIX KIIACCOB OPraHHYECKHX BEIIECTB CIIy>aT OCHOBOH JUIst
M3y4€HHsI CYIIHOCTH IIPOLECCOB (JOTOCHHTESA, NBIXAHU, MHUIIEBAPEHHS.

B mrane ¢popmupoBanus ocHor HayuHOro MHPOBO33pPEHHMS, OCBOCHUA OOIIEHAYYHBIX METOJIOB MIO3HAHKS W OIEITA HNPaKTHYECKOTO NPHMEHEHHUS
HAYYHBIX 3HaHUH A3y4YeHHE npeaMera «Xumusy Ha yriayGnéHHOM YPOBHE OCHOBaHO
Ha MEXIIPEIMCTHBIX CBA3AX C y4€OHBIMH IpEJMETAMH, BXOIANIUMH B COCTAR TIpeIMeTHBIX  obacteli «EcTecTBEHHO-HAyUHBIE NpeaMeTHD),
«Maremaruka u nHpOpMaTHKa» U «PyccKuit A3BIK 1 JMTEparypay.

IIpu n3yuennn yuebHoro npenmera «Xumusy Ha yrayOIEHHOM ypoBHE TaKiKe, KaK Ha YPOBHE OCHOBHOTO ¥ cpe/iHero obmero o6pasopanust (Ha
6asoBoM ypoBHe), 3a51a4eit IEPBOCTENEHHOM 3HATUMOCTH ABJIACTCS JOPMHUPOBAHKE OCHOB HAYKH XMMHH KaK 06IaCTH COBPEMEHHOI'0 €CTECTBO3HAHHS,
MPAKTHIECKOH NESTENbHOCTH YeJ0BEKAa W OJHOTO M3 KOMIIOHEHTOB MHpOBO# KyJIbTyphl. Pemenue 310# 3amaun Ha YriIyONnEHHOM YpOBHE M3yueHHS
NpeaMeTa NpeArnoaracT peaiu3aluio Takux Hemeil, KaK:

(bopMupoBanUe NMpe/CTaBNEHMI: 0 MATEPHATBHOM EHHCTEE MYPa, 3aKOHOMEPHOCTSIX ¥ II03HABAEMOCTH ABIICHMH TIPHPOJIEI, O MECTE XHMHH B CHCTEME
CCTCCTBEHHBIX HayK U €€ BelyIel poi B 06eCIeYeHnH YCTOMYMBOrO Pa3sBHTHS Ye/I0BEUECTRA: B PIIEHHH IIPOOIIEM 5KOJIOTHYECKOM, 3HEPreTHYeCKOi
W NUIICBOH OE30IIaCHOCTH, B Pa3BHTHH MEIMIMHBI, CO3MAHHM HOBEIX MATCPHAOB, HOBBIX MCTOYHHKOB SHEPIHH, B OOECIIEUEHHMH palMOHATBHOIO



TIPHPOZIOTIONB30BaHKA, B (JOPMHUPOBAHHE MHPOBO33PEHHS U 06MmIeit KYJIBTYPEI 4EII0BEKa, a TakKe 9KOJIOTHIeCKH 060CHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0OPOBBIO ¥ MIPUPOIHOH CpeIe;

OCBOCHHME CHCTEMBI 3HAHMH, JIC)KAIMX B OCHOBE XHMHYECKON COCTABNSIOMmEH CCTECTBCHHO-HAyIHOH KapTHHBI MHpa: (yHIAMEHTATBHEIX TIOHSATHA,
3aKOHOB M TEOPHH XMMHH, COBPEMEHHBIX MNPEICTABIECHHH O CTPOCHHH BEIIECTBA HA DasHbIX YPOBHSX — aTOMHOM, HOHHO-MOJIEKYIISIDHOM,
HAIMOJICKYIADHOM, O TEPMOAMHAMHYECKAX W KHHETHYECKHX 3aKOHOMEPHOCTSX IIpOTCKAHHMs XHMUYECKHX DEaKIHH, O XHMHYECKOM DaBHOBECHH,
PacTBOpax K NHUCHEPCHBIX CHCTEMaX, 00 00IIMX HayYHBIX IPUHIENAX XHMHYIECKOro IIPOHU3BOJICTBA,

hopMupoBaHHe y 06yHarOIMXC OCO3HAHHOTO TOHUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKMX 3HAHUI AJisi OOBACHEHMS KIIOYEBBIX UEH U
Ipo0bJieM COBPEMEHHON XHMMH, IUIsS 0OBSCHEHHS W POTHOSMPOBAHMS SBICHHUH, HMEIOIIMX €CTCCTBEHHO-HAYYHYIO IPHPOLY; TPAMOTHOIO pEIleHHUS
npobiieM, CBA3AHHBIX ¢ XHMHEI, TIPOTHO3MPOBAHUS, aHANM3a W OLECHKM C MO3HMIUH 5SKOJIOTHYECKOH Oe30MacHOCTH TIOCNIEICTBUH OBITOBOH H
IPOM3BOJACTBEHHON JEATENBHOCTH YeJIOBEKA, CBA3AHHOM C XHMUYECKHUM TIPOM3BO/ICTBOM, HCTIONIE30BAHHEM U TIepepaboTKOM BEImeCTs;

yriyOneHne MpejcTaBleHui O HAYYHBIX METONAX TI03HAHHSA, HEOOXOIMMEBIX I/ NpPHOGPETEHHS yMeHwuit OPHCHTHPOBATECS B MHUpE BEINECTB W
OOBSICHEHUS XUMHYECKHUX SBICHHH, IMEIOMMX MECTO B IIPHPOZIE, B IPAKTHYECKOM NEATEIIFHOCTH U ITOBCEIHEBHOM WH3HMN.

B nnane peasmsanyn neppoouepeHEX BOCIHTATENEHEIX i Pa3sBHBAIOITHMX ()YHKIMIA 1ETTOCTHOM CHCTEMBI CPEIHEro 0BIIEro ob6pa3soBanust n1pu
H3YHCHUH PEMETa «XUMHUs» Ha YIIIYOIEHHOM ypOBHE 0cOobYI0 aKTyalbHOCTE IPUOGPETAIOT TaKKE TIEIH 3a7a49u, KaK:

BOCIIHTaHHE YOEKIEHHOCTH B MO3HABAEMOCTH SBICHMIA IIPUPOJBI, YBOKEHHUS K MPOLIECCY TBOPYECTBA B OOIACTH TEOPETHYECKHX M MPHKIANHBIX
HCCIIEJOBAHUH B XHMHH, ()OPMUPOBAHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH,

Pa3BUTHE MOTHMBALUM K OOYYEHHIO W ITO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H CAMOBOCIMTAHHIO Ha OCHOBE YCBOGHHMS OOIIEYEIOBEYECKHX
LEHHOCTEH;

Pa3BUTHE TIO3HABATE/IBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX H TBOPYECKHX CIOCOOHOCTEH obyuaromuxcs, (bopMHEpOBaHHE y HHMX CO3HATENHHOTO
OTHOIICHUS K CaMOOOpa30BaHMIO ¥ HENPEPHIBHOMY 00pa3oBaHMIO KaK YCIOBHIO yCHENIHOM npoeccHoHaANBHOM U 06mecTBeRHOM JIEATEILHOCTH,
OTBETCTBEHHOT'O OTHOIICHHS. K CBOEMY 3/I0POBBIO H IIOTPEGHOCTH B 310poBOM 00pase JKH3HH;

(opMupoBaHHE yMEHHH W HABBIKOB pasyMHOIO TIPUPOAONONL30BAHNS, PAa3sBUTHE SKONOTHYECKOR KyIBTYpHl, TIPHOGpETERHE OMEITa obIIecTBeHHO-
TIIOJIE3HOM SKOJIOTHYECKOM NeATeTBHOCTH.

Ob1mee 9mCiI0 9acoB, PEeTYCMOTPEHHBIX IS U3YYCHHS XUMHHU Ha wgwmummmoz_%owmﬁ CpenHero obmero obpazosanus, cocrasnsger 204 yacos: B 10
Kiacce — 102 yaca (3 vaca B Hegemo), B 11 knacce — 102 vaca (3 gaca B Hezemo).



COJAEP>KAHUE OBYYEHUS
10 KJIACC

OPTAHUYECKAS XUMUSI

Teopernyueckne 0CHOBbBI OPraHAYECKONH XHMHH.

IIpesiMeT i 3HaUEHHE OpraHMYecKol XUMHH, NPE/ICTaBICHHE O MHOTOOOpa3sHy OpraHMYecKHX COeIHHEHUI.

ONeKTPOHHOE CTPOGHHE aTOMa YIIepoia: OCHOBHOE H BO30Y)KIEHHOE COCTOAHUSA. BaleHTHBIE BO3MOKHOCTH aToMa yriepoaa. Xumudeckas
CBA3b B OPraHAYECKHX COCHMHEHUAX. THIBI TMOPHIM3ANMHM ATOMHBIX opOurane# yrimepoma. MexaHu3MBI 00pa3soBaHusi KOBaJEHTHON CBS3H
(obMeHHBIH U JIOHOPHO-aKIENTOPHBIA). THITBI epeKpEIBAHMST ATOMHEIX opOHTaneii, - ¥ 7-CBA3N. Onunaphas, 1BoiiHas u Tpo¥iHas cBA3b. Crocobnr
Pa3pbiBa CBA3€H B MOJIEKYIaX OpraHMYECKUX BemecTs. IIousTHe 0 CBOGOZIHOM pajmKalle, HyKneoduie i aneKTpoduie.

Teopmsi crpoenms oprammueckux coemumenmii A.M. Byriiepoa u coBpemenHEBIe mpencTaBneHus o CIPYKTYpE MOINeKysl. 3HadeHHe TEOpHH
CTPOCHMsS OpraHWYECKMX coelvHeHuit. MonekynspHse u CIPYKTypHEIE opmyibl. CTpyKTypHEIE (opMyIE! Pa3MYHBIX BHIOB: pa3B&pHyTas,

CokpamenHas, ckenerHasd. Wsomepus. Bumsi msomepnn: CTPYKTypHasi, IPOCTPaHCTBeHHAs. DJEKTPOHHEIE 3((eKTsl B MOJIEKYJIaX OpraHHYEeCKHX
COCIMHCHUH (MHAYKTHBHEIA H ME30MepHBII 3QGEKTEI).

IlpencraBnenne o wnaccuduxanuu OpraHuHeckux BemecTs. Ilonstue o QyHKUMOHATBHOM rpymme. T'oMonorus. [omonoruyeckne psmpL
Crcremarymdeckas HomeRKIaTypa Opraiudeckux coenunenuit (IUPAC) u TpuBuanbHble Ha3BaHUs OTIETBHBIX IpeICTaBUTENCH.

Oco6ennocTa u KIIacCHpUKAIMS OpraHMYecKIX peakimi. OKHCIHTENbHO-BOCCTAHOBATENBHEE PEaKIHH B OPraHA9ecKOi XUMHUH.
OKCIEPHMEHTAIBHbIE METOJTB H3Y9EHHs BEIIECTR U HX IIPCBPAIEHHH: 03HAKOMIIEHHE C 06PasaMu OpPraHHuYeCKMX BEIIECTE U MaTeprallaMi Ha

HX OCHOBE, OTIBITHI 110 MPEBPAIIEHHIO OPrAaHWYECKUX BEMIECTB IIPH HarpeBaHuH (IUIaBJIeHUE, OOYIIUBAHKE TOPEHHE), KOHCTPYUPOBAHHUE MoeIeii
MOJIEKYJI OPraHHYECKUX BEIIECTB.

YrueBonopoaml.



Auxanbl. ['omomoruyeckuit psa ankanos, o6mas (opmyna, HOMeHKIIaTypa U H30MepHSL. OIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT
QJIKaHOB, SP’-THOPHIM3AIHA ATOMHEIX OpOUTamNei yriepona, o-cBsi3b. DHU3MYECKHE CBOMCTBA AKAHOB.

XUMHYECKHE CBOMCTBA AJKAHOB: PCaKlM{  3aMEINCHHMs, H30MEpU3alUK, JerHAPHPOBAHMS, UMKIM3al|M, [HPONIN3a, KpPEeKHHra,
ropenwus. [Ipencrasnense o MexanuaMe peaxiuii PamUKaIbHOro 3aMeIIeHHUs.

Haxoxznenue B npupoze. Crioco6sl Noyyenns 1 IpUMeHEH e ATKAHOB.

Iuxnoankarel. O6mas ¢opmyna, HOMCHKJIATypa H m30Mepus. OCOGEHHOCTH CTPOEHHi M XUMHYECKHX CBONCTB MAJIBIX (nmkIonponas,
IUKIO0YTaH) B 0OBMHEIX (IMKIIONEHTaH, IMKITOTEeKCaH) UMKI0aNKaHOB. Croco6bI NOTydeHus 1 NPHMEHEHHE LIUKIIOAKAHOB,

Anxenbl. ['oMonornaeckui sy agKkeHoB, 06mas (opmyrna, HoMenknarypa. NEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aIIKEHOB, Sp’-
rHOpHaM3alms aTOMHBIX OpGUTalelf yrieposa, G- M T-CBS3H. CrpykTypHas m reomerpudeckas (muc-TpaHc-) uszoMepus. Du3uyeckue CBOHCTBA
alkeHOB. XMMHYECKHe CBOKMCTBA: PEaKIUU PUCOEIHHEHHS, 3aMEIEHNS B 0-II0JI0KEHIe TIPH IBOWHOM CBA3H, MONTMMEPH3aIMK B okucienus. [Ipasuio
MapkosaukoBa. KadectsenHsie peaxiuu Ha ABOHHYIO CBsi3b. CrOCOGHI MOJTyYeH s M NPHMEHEHHE aTKEHOB.

Anxanuensl. Knaccudpukanus ankamgueHos (conpsuKEHHBIE, H30IMPOBAHHEIE, Kymynuposartsie). OCOBEHHOCTH 3JIEKTPOHHOTO CTPOCHHS H
XMMHYECKAX CBOHMCTB CONPSKEHHBIX JHMEHOB, 1,2- m 1,4-npucoeunenwue. Ilonvmepusanus conpskEHHBIX HenoB. CHOcoBEI HOIy49eHUsT H
[IPUMEHEHHUE aJIKaJHEHOB.

Anxunel. I'omonorudeckuit psiy ankuHOB, 06mas (opmyna, HOMEHKIATypa U H3OMEpHS. OINEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY
AIKMHOB, SP-THOPHIM3alKs aTOMHBIX opbuTaneit yriepoga. DU3HYIECKHE CBONCTBA ATKHHOB. XHUMHUYECKHE CBOMCTBA: PEAKIMH TPHCOEIMHEHHS,
AVMEDH3ANNM ¥ TPUMEPHU3AINH, OKHCIEHHA. KHCIOTHEIE CBOMCTBA ANKHHOB, MMEIOIIHX KOHIIEBYIO TPOHHYIO CBsi3b. KauecTBeHHEIE peakuuu Ha
TpO#HYIO CBs13b. CIOCOGHI IOy YeHNs ¥ IPUMEHEHNE aKHHOB. _

Apomarmdeckue yrieBomopons! (apesr). 'oMomormyeckuii Pl apeHoB, o0mas ¢opmyna, HOMEHKIAaTypa © H30MepHs. DNEKTPOHHOE H
NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl Gen3ona. DH3MYECKHE CBOMCTBA apeHOB. XHMHUUECKHE CBOKCTBA OeH3ona W ero roMoNOTOB: peaKi(uu
3aMEIICHAs B OCH30MBHOM KOJNBIE M YIIEBOJOPOIHOM paiHKale, PCAKIHHA IPHUCOCIUHEHHS, OKHCIICHHE roMonoroB Gensona. IIpeacrasnenne 06
OPHCHTHDYIOIIEM JCHCTBHU 3aMECTHTENEH B GEH30ILHOM KOJNBIE Ha IIPUMEPE AIKUIIBHBIX PaJHKaNOB, KapOOKCHIBEHOM, THAPOKCHIIBHOM, aMUHO- H
HHUTPOIPYNIIBI, aTOMOB rajnoreHoB. OCoGEHHOCTH XHMMHMUYECKHX CBOMCTB crupona. Ilomamepm3sanus crupona. Crioco6ul HOJTyYEHUsT U NpPUMEHEHHE
apOMaTHYECKHX YTIIEBOJIOPO/IOB.



Ilpupomneni ra3. IlomyrHele HedTsHBIE Ta3bl Hedte u e mpoucxoxnenne. KameHHBI YTOIIb M TPOAYKTHI e€ro mnepepaborku. Crnocobul
nepepaboTkH He()TH: IeperonKa, KPeKHHT (TepMHYeCKHi, KaTATHTHYECKHIA), pudopmuHr, mEpoims. ITpoayKTEl nepepadoTku HeTH, UX MIPUMEHEHHE
B IIPOMBIIIIEHHOCTH | B OBITY.

I'eneTnueckas CBA3B MEXY pa3IMYHEIMH KiIaccaMy YrIIEBOOOPOOOB.

ONEKTPOHHOE CTpOEHHE rajloreHNnpon3BOIHBIX YIIIEBOJOPO/IOB. Peaxiuu 3aMeIleHHs rajoresHa Ha
TUIPOKCOTPYIIIY, HUTPOTPYIINY, IIMAHOTPYIIITy, aMHHOrpyITy. JleiicTBHE Ha TOTCHIPOU3BOJHEIE BOJHOIO M CIHPTOBOTO pPAacTBOpa IMEIOYH.
BsaumoneiicTBre uranoreHaikanoB ¢ MarHueM u muHKOM. [TOHSTHE O METAJLIOOPTaHHYECKUX COeIMHEHNUSX. VICmONb30BaHHe raloreHIPON3BOIHbIX
YTTI€BONIOPOJIOB B OBITY, TEXHHKE H IIPH CHHTE3€ OPraHHYECKHX BEIECTE.

OKCIIEPHMEHTANLHBIE METONBI M3YYCHHS BEMIECTB H HX OPEBPALICHUN: H3yYyeHHe (H3UIECKAX CBOWCTB YII€BOXOPONOB (PacTBOPHMOCTS),
Ka9EeCTBCHHBIX DEaKUMH YIIEBOJOPOAOB DPasiMYHBIX KIAcCOB (0GeCHBEUMBAHHE OpOMHO} WM HONHOM BOZIBL, PacTBOpa IEpMAHTAHATA KaJlus,
B3aUMOJICHCTBHE ALIETUICHA C aMMHAYHBIM DACTBOPOM OKCHJIA cepebpa(l)), kavecTBeHHOE OGHapyiKEHHE YTIIEPO/Ia ¥ BOAOPOJA B OPraHMWYECKHX
BEIIECTBAX, IOJY4CHAE STHIICHA H H3yYCHHE €0 CBOMCTB, 03HAKOMIIEHHE C KOJUIEKITHAMH «Hedte» u «Yroms», ¢ 06pasnamu miactmace, Kay4yKoB U
PE3HUHEI, MOZICTAPOBAHHE MOJIEKYJI YIIIEBOIOPOIOB ¥ IAOreHIIPOU3BOIHEIX YTJIEBOAOPOIOB.

MﬁﬂnhoﬁahnOhﬂ—uuunﬁE:o OpraHu4YecKHe COeqHHEHH.

Ipenenersie opmoaroMusie crupte. Crpoenue MONIEKyT (Ha NpUMEpe METaHONa W 3TaHONa). | OMONOTHYecKwmii psan, obmas ¢opmyna,
M30MEpHs, HOMCHKIIATypa M KiaccHpuKamus. Duspdeckue CBOHCTBA NPENETBHEIX OTHOATOMHDLX cnupToB. Bozopoameie cBsi3n Mexny Monekyramu
CHHPTOB. XMUMHYECKHE CBOMCTBA: DEaKiUM 3aMelIcHU, JACTH/IpaTalyy, OKHCIICHHS, B3aMMOJCHCTBHE C OPraHHYECKHMH W HEOPraHHYeCKHUMH
KucnoTamu. KauecTBeHHas peakius Ha OJHOATOMHEIE CIAPTEL JIeHCTBHE STaHONA M METaHONa Ha OpraHu3M yenobeka. Croco6bl MOMydeHHs u
NPUMEHEHHE OJJHOATOMHEIX CITHPTOB.

Ipocteie sdupsi, HoMeHKIaTYpa H H30MepHs. OcoBeHHOCTH (bU3MYECKUX U XUMHYECKHX CBOWHCTB.
MHOroaToMHble CIMPTEI — STHIECHIIUKOND X runepus. OU3MYECKHE M XHMHYECKHE CBOMCTBA: peaKium 3aMEIIEHMs, B3aUMOJIEHCTBHE C

OpraHAIeCKUMH W HEOPraHMYECKHMH KHCIIOTAMH, KAYECTBEHHAS DEaKUMs HA MHOTOATOMHEIC cipTsL. [Ipencrapnenne o MexanmsMe peaxmmii
HYKIICOQHIBHOTO 3aMemenus. JleficTBre Ha opraHusM JenoBexa. Criocobs! TIOJIY4EHHS ¥ IPUMEHEHHE MHOTOATOMHBIX CITHPTOB.



@enon. CrpoeHHE MONEKYIBI, B3aUMHOE BIIHSHHE THIIPOKCOrpyImbl B GeH30MbHOTO supa. DHU3MYEcKHWe CBONWCTBA ¢enona. Ocobernoctu
XMMHUYECKHX CBOMCTB (eHona. Kagectsemmble peaxmuu ma ¢enon. Toxcmunocts derom. Croco6sr HONy4YeHUs H TpUMeHeHHe (heHoa.
DenonbopManbIeruIHas CMoIa.

KapGonuneakie coemnenns — ansaeruas 4 KeToHEL OneKTpoHHOE CTpoeHHE KapGOHHIEHOMN TPymnEL. ['OMONIOrHYecKre PsIBI anbaernios u
KETOHOB, 001mas Gopmyna, usomepus u HOMEHKNaTypa. OU3H4ecKie CBOUCTBA albIErH/IOB H KETOHOB. XAMHUYECKHE CBOHCTRA albETHIOB H KETOHOR:
peaKIluH npucoenuuenus. OKUCIEHHE albJErHI0B, KaYeCTBEHHBIE Peaxiiin Ha anberufibl. CrocoOsl IOTydYeHHs W NpuMeHeHHe aBJCTHIOB U
KETOHOB.

OmHOOCHOBHEIE TpemeBHEIE KapOOHOBBIE KHCIOTEL OcoGeHHOCTH CTPOCHHS MONEKYN KapOOHOBBIX KHCIOT. W3omepus u HOMEHKIaTypa.
Du3HYECKHE CBOMCTBA OJHOOCHOBHBIX HpeeNbHbIX KapOOHOBBIX KUCIOT. Bomopoausie crsisu MCIKIy MOJIEKYTaMHi KapOOHOBBIX KHCIIOT. XUMHIECKHE
CBOMCTBA: KHMCIIOTHBIE CBOMCTBA, peaKilds dTepUDHKALNE, PEAKIHK C y9acTHEM YIIIEBOIOPOAHOro pamukana. OcoGeHHOCTH CROMCTE MYPaBLEHHOM
KHCIOTEL IIOHATHE O MPOM3BOAHBIX KapGOHOBEIX KHCIOT — CIOXHEIX 3¢upax. MHoroo6pasue KapOOHOBEIX KHCIOT. OCOGEHHOCTH CBONCTR
HCNIPECBLHBIX W aDOMaTHYECKHX KapOOHOBBIX KHCIIOT, JUKapOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX KHCIOT. [IpeICTaBATEH BBICITIHX KapOOHOBBIX

Cnoxnbie sduper. I'oMonoruueckuii psin, obmas popmymna, H30MEpHs M HOMEHKJIAaTypa. Ousnyeckne ¥ XHMHYeECKHe CBOMCTRA: TH/POJIH3 B
KHCTIOH | IEeI0YHOU cpeje.

Kupel. Crpoenne, dusmueckne u XHMHUECKHe CBOMCTBA JKMPOB: T'MAPOIM3 B KHCIOH H MenouHon cpege. OCo6EHHOCTH CROMCTB JKHMPOB,
CONEpKAMUX OCTATKH HENPEENLHBIX JKAPHBIX KUCIIOT. JKups! B npupone.

M54 KaK coiu BBICITAX KapOOHOBBIX KHCIIOT, MX MOIOIEE JCHCTBHE.

O6mas  xapakTepucTHKa YIiIEBOJOB. Knaccuduxamus  yruesomos (MoHO-, M- ¥ NONMCaXapu/pl). MoHocaxapumsl:  rmoko3a,
(pyxTo3a, ranakrosa, puGosa, Ae30KkcupHOo3a. PU3MYECKHE CBONCTBA M HAXOXKICHHE B npupozie. @oTocHHTe3. XUMHYECKHE CBOMCTBA [IIIOKO3EL:
PCAKIMA € y4acTHEM CHOMPTOBBIX M ambIECTHIHOH TPYII, CIMPTOBOE ¥ MOJIOYUHOKHCIIOe Opoxenue. [IpuMeHenue TIIOKO3EL, €8 3HaYeHme B
KUSHCICATCNILHOCTH  opranusMa. Jlucaxapuusl: caxaposa, MambTo3a H JaKTo3a. Boccranapnupatonmue u HeBOCCTAHaBIMBAIOLIHE JACAXapUIIBI.
I'mnpomus nucaxapumor. Haxoxnenne B TpHpoZe W npuMenenne. Ilomicaxapuibl: Kpaxman, NIMKOTeH M HEILONO3a. Crpoenne makpomonexyi

(%) [v)

KpaxMalia, rTHKOIr¢eHa U IEJUIIOI03EL. Ousuueckue CBOHCTBA KpaxMalla H IeJIIFOJI03EI. XuMuyeckue CBOHCTBa Kpaxmaia: THAPOIH3, Ka4YeCTREHHAN

aleTaTHhIH ENK).



OKCIepUMEHTANLHBIC METOIbI M3YIEHHS BEIECTB M WX MPEBDAIICHHI: PacTBOPUMOCTE Pa3siM4YHbIX CIIMPTOB B BOJE, B3aHMOAEHCTBHE HTAHOIA C
HAaTpUEM, OKHCIICHHE STHJIOBOTO CIHpTa B aNbJErHA HA DAaCKAISHHOM MemHOH TIPOBOJIOKE, OKHCIIEHHE STHIIOBOIO CIHPTA JUXPOMATOM KallHs
(BO3MOXHO HCIONE30BaHHE BHAEOMATEPHANIOB), KAYECTBEHHEIE PCAKIMH Ha alpIeruApl (C rHApoKcHIOM Iuammuncepebpa(l) u THIPOKCHIOM
menu(ll)), peakius ruuneprHa ¢ THAPOKCHIOM memu(Il), xumuueckue cpoiicTra PacTBOpa yKCYCHOH KHCIIOTBI, B3aMMOJIEHCTBHE PAcTBOPA IIIOKO3BI C
ruapoxcunom meu(ll), B3aumonelicTBie Kpaxmana ¢ HOZOM, pelieHHe SKCIIEPUMEHTANBHBIX 33124 110 TeMaM «CrupTsl B denomsn, «KapGoHoBbe
KHCIOTEL CIIOXKHBIE 3(GUDPBD).

>wcﬂ.ﬂc‘_ﬂ0—u¥nﬂ-ﬂ=o OpraHuYecKHe COeIHHEHMH.

AMUHBI — OpPraHHYeCKHE TPOH3BOHEIE aMMMAKa. Knaccuduxanus amunos: amadarnueckue u apOMaTH4YECKHE; TEPBHYHBIE, BTOPUYHEIE U
Tpetrunble. CTpoenue Monekyln, obmas (opMyia, H30MEpHsi, HOMEHKIIATYpa W (HU3HYECKHE CBOMCTBA. XHUMHYECKOe CBOMCTBA anudaruyeckux
AMHUHOB: OCHOBHBIE CBOHCTBA, AIKHIMPOBAHHE, B3AHMO/IEHCTBHE NEPBHYHEIX AMHHOB C 830THCTON KHCTOTOM, Conu ankumaMMOoHHSL.

AHUIMH — NPEJCTABHTENh aMUHOB apOMAaTHYECKOTO psma. Ctpoerue ammimmua. B3auMuoe Bimsmue TPyNI aTOMOB B MOJIEKYJIE aHMITHHA.
OcobennocTH XMMHUYECKHX CBOMCTB aHMIMHA. KauecTBEHHbIE peakiyyu Ha aHWIMH. CHocoObl NONyYeHus M IIpHMEHEHHE aM(aTHIECKUX aMHHOB.
ITonyyenne anunmuHa U3 BUTPOGEH30IA.

AmuHOKHCIOTEL. Homemknatypa u wm3omepus. OrzessHble IIPEAICTABUTCIIA  0.-aMHHOKHCIIOT: TIJIMIWH, ajgaHuH. DH3WYecKUe CBOMCTBA
AMHHOKHCIIOT. XHMMHYECKHE CBOMCTBA AMHHOKHCIOT KaK aM(pOTEPHBIX OPTaHHYECKHX COEAMHEHHH, peaKius HOJIMKOHIEHCAnuH, o6GpasoBaHue
NeNTHAHOU CBA3H. BHONOrHYeckoe 3navenne amuHoKMCI0T. CHHTE3 B TH/IPOJIU3 NENTHIOB.

Bemxu kax npuposmmeie momuMepst. Ilepsiunas, BTOpwuYHas w TpeTHHasi CTpYKTypa OemkoB. XuMuueckue CBOHCTBAa GETKOB: THAPOHS,
JICHaTypalusi, KaYeCTBEHHBIE PeaKIiy Ha GelIKy.

OKCIepHMEHTaIBHEIE METOIL! W3YYeHHs BEMIECTB M MX IIDEBDAIICHHMI: pacTBopeHHe GeNKoB B BOJE, JeHATypamus GelKkoB IIPH HarpeBaHHH,
LBCTHBIE pEaKIMK Ha OENKM, pEINeHHe SKCIepPHMEHTANBHEIX 33134 10 TeMam «A30TCONEepKaNIe OPraHUYecKUe COCAUHEHHA» M «PacrosHasanme
OpPraHHYECKHUX COCIUHEHMII).

—wf—n@ﬂ@z—@ho-ﬁu\hm—ﬁ:-una COCIUHEHMH.

OCHOBHEIE TIOHATHSA XUMHH BBICOKOMOIIEKYJISIDHBIX COCIMHEHHWMN: MOHOMED, NOJIUMED, CTPYKTYPHOE 3BE€HO, CTEeIleHb NOJIMMEpH3alluH, CpeaHsas
MOJIEKYJISpHas Macca. OcHoBHEIE METOOBI CHHTE3a BBICOKOMOJIEKYIISIDHBIX COCIUHEHUN — IIOJIMMEPU3aLIMs U ITOJIMKOH IS H AU,



[lomumepnsle  Marepmansl.  IlnacTMacch (monusTHIEH, mONMmpoNHMIeH, HOJMBHHAIXNIOPHAA, ~ NONHCTHPOJ,  HOJTAMETHIIMETAKDPHIIAT,
HOIHKapOOHATHL, MONMATHIeHTepedTaNaT). Y THIH3AIUS 1 nepepaboTka niacTuka.

OaCTOMEDEI: HATYPAIbHBINA Kay4dyK, CHHTETHYECKHE Kay4yku (6yTaaueHOBEIH, XJIOpOIIPEHOBBIM, H30NPEHOBEIN) H CHIIMKOHLL. Pe3nHa.
Bonokna: HatypanbHbIe (XJIOMOK, MIEPCTS, IIENIK), HCKYCCTBEHHbIE (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETHYECKHE (KaIPOH K JIaBCaH).

Honumeps! cnenuansroro HasHavenws (Teduom, KeBIIap, SJICKTPOIPOBOSIIKE TOIMMEPEL, 6HOpasIaraeMble NOIHMEpE).

OKCIEPHUMEHTAIBLHEIE METO, bl W3YYCHHMS BEINECTB M HX IIPEB €HHMH: 03HAKOMJIEHHE C cmﬁmwﬂm.zuﬂ NPHPOAHEBIX W HCKYCCTBEHHBIX BOJIOKOH,
nnacTMacc, Kay4ykoB, pelueHne IKCIICPHMEHTATBHEBIX 3a1a4 1o TeMe «Pacmosnaranue II1acTMacc ¥ BOJIOKOH)Y.

Pacuérasle 3amaumn.

Haxoxnenne MonexynspHoi (GopMyITEI OpPraHWYECKOro COEIUHEHHS O MACCOBLIM A0JIAM 3TIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE
MOJIEKYJISIDHOM (HOPMYITBI OPraHMYecKOr0 COEIMHEHHS II0 Macce (o6BéMy) mpomyxToB CropaHHs, IO KOJNMYECTBY BemiectBa (Macce, 06BEMY)
IPOAyKTOB PEaKIMH W/ UM HCXOJHBIX BEMECTB, YCTAHOBJICHHE CTPYKTYPHOX (hOPMYJThI OPraHM9ECKOTO BEMIECTBA Ha OCHOBE €10 XMMHYECKHX CBOHCTB
UM CTIOCOOOB TONyYeHHs, OTIPEAeNIeHHE JOA BEIX0A NpOIyKTa pEaKIIHK OT TEOPETHYECKHA BO3ZMOKHOIO.

MexnpeIMeTHBIE CBI3H.

Peanusanus mexnpeaMeTHsIx cBsised npu W3ydemnn OpraHH4ecKod XuMuK B 10 Kiacce 0CyNIECTBISETCS Yepes HCMOMB30BAHME KaK obmux
CCTCCTBCHHO-HAYTHBIX OHSTHH, TAK ¥ IIOHATHH, IPUHATEIX B OTAETBHBIX TIPEIMETax €CTECTBEHHO-HAYYHOTO IIHKIIA.

O6mue CCTECTBCHHO-HAYYHBIC MOHATHA: ABIECHUE, HAYYHBIH (aKT, TUIIOTE3a, TCOpHs, 3aK0H, aHAJIU3, CHHTE3, KIacCH(UKaImsI, HabmoIeHue,
H3MEPEHME, SKCIIEPHMEHT, MOJIENb, MOJIEIMPOBAHHE.

Ousuka: MaTepus, aToM, SJEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJId, IHEPreTHYECKH YPOBEHB, BEIIECTBO, TeO, 00BEM, arperaTHoe COCTOAHHE
BEIIECTBA, YHU3HUUECCKUE BEJIMUMHBI, €{HHUIIL] H3MEPEHHs, CKOPOCTh, SHEPIHs, Macca.

buonorus: xnerka, opranmsm, SKocucTema, 6Hocdepa, MeTaboam3M, HACNIEICTBEHHOCTh, aBTOTPOQHBIH M reTepoTpo(HBIH THII MHTaHUA,
6poxenne, horocunres, NIbIXaHue, OCIIKH, YIII€BOIbI, JKAPBI, HyKIICHHOBBIE KHCIIOTHI, (JEpPMEHTEI.



I'eorpadusi: monesnsie HCKOMaeMbIe, TOILIHBO.

Texnonorus: NHIIEBBIE ITPOAYKTEI, OCHOBBI pallMOHAIBHOIO IIMTaHuA, MOIOIIHE CPENCTBA, MaTepHallbl H3 HUCKYCCTBEHHBEIX H CHHTETHUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASI U HEOPTAHHUYECKAS XUMMA
Teopernueckue 0CHOBLI XHMMH.

AtoMm. CocraB aTOMHBIX saep. XHMHYECKMH 3leMeHT. M30TOMEL CTpoenue 5NMEKTPOHHBIX O06OJIOYEK aTOMOB, KBAHTOBHIE YMCIIA.
OHepreTM4ecKUe YPOBHH M IIOLYPOBHH. ATOMHEIE OpPGHTAIH. Knaccugukanms XuMHIeCKHX 51eMeHTOB (s-, p-, d-, f-3memenTsI). Pacnpenenenue
3MEKTPOHOB IO ATOMHBIM OpOHTaIAM. DNEKTPOHHBIE KOH(GHUIYpalMHd AaTOMOB 3JIEMEHTOB NEepPBOro—4eTBEPTOr0 NEPHOJOB B OCHOBHOM H
BO36Y)KIEHHOM COCTOSHHH, SNEKTPOHHEIE KOH(HUTYPALH HOHOB. OIIEKTPOOTPHIATENLHOCTb.

llepuonuyecknii 3akoH u IlepHojmyecKkas CHCTEMA XHMHYECKHX 3JIEMEHTOR J.W. Menpieneea. CBsi3b NEPHOAMYECKOTO 3aKOHA WM
[leprouaeckoi CHCTEMBI XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHA aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMMYECKHX
SJIEMEHTOB H 0OPa3yeMBIX MMH NPOCTHIX M CIIOXKHEIX BEMIECTB 110 TPYIIIIAM H [EpHO/aM. SHaueHHe nepuoauyeckoro 3axoxa JI.M. Menzeneepa.

XuMHYeCKas CBA3b. BHIBI XHMHYECKOM CBS3M: KOBANEHTHAS, HOHHAS, METAIIHYEcKas. MeXaHuaMel 00pa3oBaHHs KOBAQJIEHTHOM CBS3H:
0OMeHHEIH
¥ JIOHOPHO-aKUENTOPHbIH. DHEPrus W JUMHAa CBs3d. [[ONAPHOCTH, HANPABNEHHOCTH M HACHINAEMOCTh KOBAIEHTHON CBS3H. Kparssie ceasm.
Bonoponnas cesi3b. MexMonekyispHsIe B3aUMOIEHCTRHIS.

BanenTHOCTS 1 BaneHTHBIE BO3MOXHOCTH aToMOB. CBi3b SIEKTPOHHOM CTPYKTYPhl MOJIEKYJI C UX '€OMETPHYECKUM CTpOEHHEM (Ha IpHMepe
COCIMHEHHH 3]IEMEHTOB BTOPOTO IIEPHO/IA).

Ilpencrapienre 0 KOMIUIEKCHBIX coeuHeHHsx. COCTaB KOMIUIEKCHOTO HOHA: KOMILIIEKC000Opa3oBarelb, JTHTaH/IbL. 3HaYe€HWE KOMIUIEKCHBIX
coenuHenui. [TonsTHE O KOOPAUHAIMOHHON XUMHUH.



BelriecTsa MONEKyIIPHOro B HEMONEKYJISPHOTO CTPOeHHUs. THITBI KPHCTAJUTMYECKUX PEMIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue 0 nucnepcHeIX cucreMax. McTHHHEBIE pactBoper. [Ipencrasnenne o xommouanbx pactBopax. Crioco6sr BBIPQKEHUS KOHIIEHTPALUH
PacTBOpOB: MacCoBas [0l BEIIECTBA B DPAacTBOPE, MOJAPHAs KOHLEHTpauus. HaCHIIEHHHE M HEHACHIIEHHLIE PacTBOPEL, PACTBOPHMOCTE.
Kpucranmoruaparsl.

Knaccudukaius 1 HOMEHK/IaTypa HEOPraHHYECKHX BelecTB. TpUBUATbHbIC HA3BAHUS OTZICIBHBIX TIPEICTABUTENEH HEOPraHHYECKHUX BEIIECTB.

Knaccuukanms XuMHYeCKuX peakiuii B HEOPTaHHYECKOH M OPraHuuecKkoll XHMHH. 3aKOH COXPaHEHHsI MaCChl BELIECTB; 3aKOH COXPaHEHHS U
MpCBPALICHHS SHEPTHH IPH XUMUYECKUX peakiusx. Temnossie s dextsr xumuuecknx peaximit. TepMoxuMHIecKHe YPaBHEHHMSL.

CKopoCTh XMMHAYECKO# peaKili, €& 3aBUCHMOCTE OT PasIA9HEIX (axTopos. I'oMorenHbIe 1 reTeporennsie peakun. Katams u KaTaJIH3aTOpPEL.

OGpatumble 1 HeOOpaTHMBIE peakuyuy. XUMHYECKOe paBHOBeCHE. KOHCTARTA XAMHYECKOTo paBHOBecHs. DaKTOPEI, BIMAIONME HA HOIOKEHHAE
XUMHYECKOTO paBHOBECHS: TEMIIEPATyPa, IABIeHHE ¥ KOHIIEHTPAlliH BEIIECTB, YIaCTBYIONIAX B PEAKIAH. ITpurnun Jle [arense.

OnexTpomuTHyecKas aucconuanus. CHIBHBIE H crabble 3NeKTposuTeL. Cremenb auccommamuu. Cpena BOAHEIX PacTBOPOB: KHCIOTHAA,
HEWTpanbHas, menoyHad. Bonopoaueiii nokasarers (pH) pactBopa. I'miponu3s coneit. Peakuuu nonnoro o6MeHa.

OxHCIIHTENEHO-BOCCTAHOBUTENBHEIE peakiyy. CTemeHs okucIeHrs. OKHCIATENb I BOCCTAHOBUTEID. IIponecchr OKHCIeH st B BOCCTAHOBIICHHS.
BaxxHeH1ne OKUCITATENH i BOCCTAHOBHTENH. MeTo T 31IeKTpOHHOT0 Hananca. ONEKTPOIM3 PACTBOPOB M PACIIIABOB BEIIECTB.

OKcIepUMEHTANbHBIE METO/Ibl H3YYEHHs BEMIECTB W WX TIPEBDANIEHNH: PA3IOKeH e IIEPOKCH/Ia BOZOPO/A B IPHCYTCTBHH KaTaM3aTOPa, MOIEIH
KPHCTATMYECKHX PEIIETOK, MPOBE/ICHAE PEaKIMi HOHHOTO 06MeHa, ONpE/IeNieHHe CPelIbl PACTBOPOB ¢ TIOMOIIBIO HHJIMKATOPOB, H3y4YEeHHE BIHAHMUA
Pa3sIHYHBIX (hAKTOPOB HAa CKOPOCTH XHUMHUYECKOH PEaKIiy | IIONI0KEHHE XHMUYECKOTO PaBHOBECHS.

Heopranuyeckasi XumMus.

llonoxenme HemeramnoB B IlepHOAMYECKON CHCTEME XHMHUECKHX SIEMEHTOR H.W. Menneneepa ¥ 0COGEHHOCTH CTPOGHHS WX ATOMOB.
DusnIecKre CBOHCTBA HEMETAIUIOB. AJIOTPOIHS HEMETATIOR (Ha mpUMepe KHCII0pOoza, CEpEHI, dochopa u yriepona).

Bomopon. Ilonydenue, dusuueckue M XuMHYecKHMe CBOMCTBA: PeaKIiu ¢ METaUlaMH M HEMETaIaMH, BOCCTAHOBHTEILHBIE CBOWCTBA.
I'apapuer. TomMBHEIE 3EMEHTHI.



lanorensl. HaxoxpeHwe B mpupoje, CHOCOGHI HONTy4eHUs, (HU3UYECKHEe M XHUMHYECKHE CBOMCTBA. I'anoreHoBogopoasl. Baxneiimue
KHCJIOPOZCOACPIKAIHE COSAUHCHUs TaloreHoB. JlabopaTopHbie M NPOMEIIIIEHHEIE CIIOCOOEI NIOy9€eHus TalloreHoB. [IpuMeHeHre raloreHoB U ux
COE€JITMHEHHH.

Kucnopon, o3on. JlaGopaTopHble ¥ HPOMBINLIEHHBIE CIIOCOOE! IONYYEHHS kucjopoza. Du3uyecKkHe W XMMHYECKHE CBOMCTBA M NMPHMEHEHHE
KHCIIOpozia ¥ 030Ha. OKCHIBI H TIEPOKCHIBI.

Cepa. Haxoxaenue B mpupojie, Criocobsl ONy4eHns, GpH3HIecKie i XMMHYECKHe CBOHCTRA. Ceposonopox, cymshunsr. Oxcun cepri(1V), oxcun
ceprl(VI). Cepaucras u ceprast KHCIOTEI H HX comi. OcCOBEHHOCTH CBOMCTB CepHOM KucoTsl. IIpuMeHenue cephl v €€ coeMHeHuil.

Asot. Haxoxzenue B npuposie, ciocoGsr monydenns, GU3MYecKue W XMMHUECKHE CBOHCTBA. AMMMAK, HUTpHABL. OKCHABI a30Ta. A30THCTas |
a30THas KMCIIOTHI X UX colu. OcOGEHHOCTH CBOMCTR a30THOM KHCIOTHL [IpAMeHeH e a30Ta U ero coeruHeH . A30THEE ynobpenus.

®ocdop. Haxoxnenne B mpupoze, CnocoObl MOMyYeHHS, (DU3HYECKHE U XHMUYECKHE CBONCTBA. Doctumel u dochun. Oxcumpr hochopa,
hocopnas xucinora u e€ comu. Ipumenenne pocdopa u ero coemunenuit. GochopHse yaoOpeHus.

Yrnepon, HaxoxjaeHHe B mpHpoae. AIUIOTponHbe MomubuKanuy. Ousvueckre W XUMHUYECKHE CBOHCTBA NPOCTBIX BEIMIECTB, 00pa30BaHHEBIX
yraeponoM. Oxcun yriepona(Il), oxcun yraepoma(IV), yromsHas Kucliota w €€ COJM. AKTHBHpPOBaHHBEIA yromnb, ascopOuus. Dymnepensl, rpades,
yriepo/mble HaHOTPyOKH. [IprMenenne NpoCTEIX BelecTB, 06pa3oBaHHbIX YTIEPOIOM, H €r0 COeHHEHHIA.

Kpemnnii. Haxoxnenne B npupoze, crioco6bl mOTydeHns, GuzmgecKre U XUMHUECKHE CBOMCTBA. OKCHI kpemuus(IV), kpemanesas kuciora,
cHTMKATEL. IIprMenenre kpeMuus | ero coeuHeHui. CTeKII0, ero MoJTyueHHe, BH/bI CTEKIIA.

[Nonoxenue MeTauios B [lepuoanyuecKoii CHCTEMe XUMHUYECKHX IEMEeHTOB. OCO6EHHOCTH CTPOEHH 3JIEKTPOHHBIX 000JI0YEK aTOMOB METAIOB.
Ob6mue pusuyeckue cBOMCTBA METAIIIIOB. IIpumenerne MeTaIoB B GBITY U TexHuKe. CIUIaBBI METATIIOB.

ONeKTPOXUMUYECKHM DAl HanpsKeHuH MeTawioB. O6mEe cnoco6s! TONYYEHHs] METaIOB: THAPOMETAIUIYPrUs, MHPOMETAIIIYPIHs,
NEKTPOMETAILTYprus. IlonsTre 0 KOppo3uu MeTamIoB. CrOCOObI 3alIUTH OT KOPPO3HH.

Ob6mas xapakrepucrrka MeTaioB IA-rpymmer ITeproaruecKoi CHCTEMBI XUMHYECKHX SIIEMEHTOR. Hatpuit u xamuii: monyuyenwue, pusnyeckue u
XUMHYCCKUE CBOMCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX COENUHEHMIA.



Obmas xapaxtepuctika MetamioB ITA-rpynmer ITepHOAUYEeCKOH CHCTEMBI XMMHYECKHX OIEMEHTOB. Maruuii W KaibIuii: HOJTy9eHHUE,
Gbu3HUecKHe ¥ XHMHYECKHE CBOMCTBA, IPHMEHEHHE IIPOCTHIX BEMIECTB M UX COeAMHEHMH. JKECTKOCTE BOJIBI M CIIOCOBHI e YCTpaHEHHSI.

AmOMUHHMI: NOyYeHue, pU3HYECKHE U XUMHUYECKHE CBONCTBA, IPUMEHEHHE MPOCTOTO BENECTBA M €0 COENMHEHHIA. AMdoTtepHbIe CBOMCTBa
OKCHIA ¥ THIPOKCHA AJIFOMHHHUS, THIAPOKCOKOMITJIEKCH] ATFOMHAHHS.

O61iasi xapakTepuCcTHKA MeTalIoB Mo604HbIX noarpymm (B-rpynm) ITeproauyueckoii CHCTEMb XHMHYECKHX 3JIEMEHTOB.

Du3MIECKHE U XMMHYECKHE CBOHCTBA Xpoma M ero coemuHeHmit. Oxcuapl u ruapoxenms xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarhl U
JAXPOMATHI, UX OKHCIIUTENBHBIE CBOMCTBA. [loTyueHne 1 pUMEHEHHE XpoMa.

DusmyecKue U XMMHIECKHE CBOKCTBA MapraHIa M ero coeluHeHui. Baxueimue coemunenns mapranna(ll), mapranna(IV), mapranna(VI) u
mapranna(VII). Ilepmanranar xanus, €ro OKHCIMTEILHBIE CBOMCTRA.

Du3myeckhe U XHMHYECKHE CBOWCTBA jene3a H ero coemwHeHmH. Oxcupipl, ruppokcuns m comn xenesa(ll) u sxenesa(Ill). [Tonygenue u
NPHUMEHEHHE JKEII€3a U €r0 CILIABOB.

Du3HYECKHe U XUMHYECKHE CBOHCTBA MelU | €€ coenuHenuit. [loydenye 1 IpIMeHEHHE MeH | &8 COeIUHEHMI.

I[unk: monyyenne, Gusndeckue ¥ XUMHYECKHe CBOHCTBA. AMDOTEpHBIE CBOMCTBA OKCH/IA H TMAPOKCHA IHHKA, THAPOKCOKOMILIEKCH! IHHKA.
ITpriMeHeHNE IMHKA U €r0 COeAUHEHHH.

DKCIIepUMEHTAILHBIE METOJIbl M3YYEHHS BEINECTB M HMX IIpeBpallicHHi: H3Y4YCHHE O@ﬁmwﬂow HEMETAITIOB, TOPEHHE CEPHI, GOO&OﬁNa Kejesa,
MarHHusa B KHCJIOPOJE, H3YYCHHE KOJIICKITHHA «MeTayuisl 1 CILIABBL), B3aUMOJICUCTBHUE TEJIOYHLIX U MEeNOYHO3EMEIILHEBIX METAIIJIOB C BOJOH Awowgouﬁv—o
HCIIOJIb30BAaHHE WEH_.QO?HmHO_uﬂE._OWY B3aHMOJEHCTBHE LIMHKA H JKeie3a C PpacTBOpaMH KHCIIOT H EaﬁOﬂmmv Ka4Y€CTBCHHBIC PCAKIIHH Ha HEOPraHHYeCKHUE
AHWOHBI, KaTHOH BOJOPOJA W KaTHOHBI METAJIJIOB, B3aUMOJCHCTBHE THAPOKCHIOB QIIOMHHHUA M IHHKA C pacTBOpaMH KHCIOT H EO._HOQQM» peuieHue

SKCHEPUMEHTAIBHBIX 327124 10 TeMaM «I'anorensny, «Cepa u €€ coeuueHus», «A30T 1 pochop 1 ux coeHERHsY, «METaILTb! IaBHBIX TIOATPYII,
«MeTauisl TOOOYHBIX TOATPYII.

XHMHSA H KH3Hb.

Pomp xumun B obecrneueHHH yCTOHYMBOrO pasBATHs 4YeloBedecTBa. [IOHATHE O HAYYHBIX METOAAX MO3HAHMS ¥ METOIOTOTHH Hay4IHOTO
uccneiopanys. Haydnsle IpUHUMIGI OPraHM3aliy XMMHYECKOTO NPOM3BOACTBA. [IpOoMBbIIenH e Coco6hl MONYYEHHsS BaKHEHITHX BEIIECTB (na



TIPUMEpPE  TIPOU3BOJICTBA aMMMaKa, CEPHOH KHCIOTHL, MeTaHoia). [IpoMBINUICHHEIE CMOCOGH MONYYeHHSs METAIOB H CIUIABOB. XHMHYECKOS
3arpA3HECHHE OKPYKAIOIIEH CPe/ibl M €ro NOCIeACTBHS. PONb XAMHY B 06eCTIeYeHHH SHepreTHYeCKol 6e30macHOCTH.

Xumus W 370poBbe uenoBeka. JlekapcTBeHHble cpesicTBa. IlpaBuia HCIONB30BAHMSA JIEKaPCTBEHHBIX MpenapaToB. Ponb XWMHH B pasBUTHM
MEIHUITHHEL

XuMMs THIIM: OCHOBHbIE KOMIIOHEHTHI, MUIIEBLIE 106aBKH. POJIb XUMHH B obecrneuyeHnH NHIEBOH 6E30MaCHOCTH.

Kocmeruyeckne u mapdioMepHbie cpencTBa. BEITOBaS XUMHSL. ITpaBuna Ge3omacHOro HCIONB30BAHHUS npenaparoB OBITOBOM XHMHH B
TIOBCETHEBHOH JXU3HM.

XUMUsL B CTPOHMTENBCTBE: BXKHEHIITHE CTPOUTENBHEIE Marepuaisl (IIeMeHT, 6eTon).
XHMHsL B CElILCKOM X03siiicTBe. OpraHudecKre U MHHEpabHEIE yaobpenus.

CoBpemeHHEIe KOHCTPYKIHOHHBIE MATEPHAIIbl, KPACKH, CTEKIIO, KepaMUKa. Marepuane! ny1s snextporukyu. HaroTexHOMOT MM,

Pacuérnrie 3anaun.

Pacu&Tel: Macchl BemecTBa WM 06BEMa ra3oB 1Mo H3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 06BEMY OJHOTO H3 YYacCTBYIOIIHX B pPeakIHl
BEIIECTB, Macchl (00BEMa, KOIMYEeCTBa BEIIECTBA) MPOJYKTOB PEAKIMK, €CIH OJHO W3 BEINECTB HMEET NPAMECH, Macchl (00BEMa, KoJMyYecTBa
BEIIECTBA) IpOAyKTa peaxuy,
CCIIH ONHO M3 BCINCCTB JaHO B BHJIC pPacTBOpa C ONpENENEHHOM MaccoBOM molei PacTBOPEHHOIO BEINECTBA, MACCOBOM IOMH H MOJISPHOA
KOHIICHTpAIlHK BEIIECTBa B PaCTBOPE, MOJH BHIXOJA MPOAYKTA PEAKIIUK OT TEOPETHIECKH BO3MOIKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MeXIpeIMEeTHbIX CBsi3ell IpH H3yYeHur obMmeH 1 HEOPraHM4ecKol XuMuH B 11 KiIacce OCYIIECTBISIETCS Yepe3 HCIOIb30BAHME KaK
00X €CTECTBEHHO-HAYYHBIX OHSATHIL, TAK U TIOHIATHHA, NPUHATHIX B OTAEIBHBIX MPEIMETaX ECTECTBEHHO-HAYYHOTO MUKJIA.

O61mue ecTecTBeHHO-HAYYHBIE TIOHATHS: SBIICHHE, Hay4HbIH ()aKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAIH3, CHHTES, KinaccubuKanus, IepuoauYHOCTb,
HabJroieHye, U3MEpPeHHne, SKCIIEPIMEHT, MOJIEIb, MOJIEIMPOBAHHE.



®u3nka: MaTepus, MEKPOMHp, MaKpOMHP, aTOM, S/I€KTDPOH, TPOTOH, HEHTPOH, HOH, H30TOMBI, PAIMOAKTHBHOCTh, MOJIEKYIIA, SHEPreTHIeCKHil
YPOBCHD, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHME BEINECTBA, HACATBHEIH Ta3, usuyecKue BETMYMHEI, €AMHMITEI W3MEpeHH, CKOPOCTB,
SHEprus, Macca.

Buomorus: knerka, OpranusMm, SKOcHCTeMa, Onocdepa, merabGommsm, MaKpo- W MHKPOSIEMEHTHI, OENKH, YKUDBI, YIJIEBOJEI, HYKJIEHHOBEIE
KHUCIIOTEL, (hepMEHTEI, TOPMOHE, KPYTOBOPOT BEIIECTB U MOTOK HEPIHH B DKOCHCTEMAX.

['eorpadus: MHHEpaIBL, TOpHEIE TTOPO/BL, TIOJE3HEIE HCKOIIa€MBI€, TOIIIMBO, PECYPCHL
Texnonorus: xuMudYecKas NPOMBIIIIEHHOCTS, METaTypris, CTPOMTENbHbIE MAaTepHAbl, CelbCKOXO3MHCTBEHHOE NPOM3BOACTBO, MHINEBAS

IPOMBIIIEHHOCTS,  (apMaleBTHUecKasi NPOMBIIVIEHHOCTh, IPOM3BOACTBO KOCMETHUECKHX NpENaparoB, MNPOM3BOACTBO KOHCTPYKIHOHHBIX
MaTepHAJIOB, 3JIEKTPOHHAS MIPOMBIILIEHHOCT, HAHOTEXHOJIOTHH.

INIAHVPYEMBIE PE3VJIbTATBI OCBOEHHSI TIPOTPAMMSBI TTO XUMWUKN HA VYTJIYBJIEHHOM VPOBHE CPEJIHETO OBIIET'O
OBPA30OBAHU

JIMYHOCTHBIE PE3YJIBTATHI

B cootBercTBHM ¢ CHCTEMHO-ZEATENHFHOCTHEIM MOAXOMOM B CTPYKTYpe JIMIHOCTHBIX PE3YTETATOB OCBOGHHS NpeiMeTa «XUMHs» Ha YPOBHE
cpeziHero obmero o6pasoBaHms BHUIENEHBI CIETYIONIHE COCTABIMONIHE: OCO3HAHHE 00yJarOImMMHCs POCCHICKOM TPaskIaHCKOM HICHTAYHOCTH,
TOTOBHOCTE K CaMOpA3BUTHIO, CaMOCTOSTENBHOCTH H CAMOONDENENCHHIO, HAIMYAE MOTHBANMH K 00y4YeHHIO; TOTOBHOCTE H CHOCOBHOCTD
00y9JaroImpXcs PYKOBOJICTBOBATECS IIPHHATHIME B 06IICCTRE TIpaBHIIAMH ¥ HOPMaMH [IOBE/ICHHS; HATHYHE IPABOCO3HAHMS, SKONOTHIECKON KYIIbTYpHL;

CIOCOOHOCTH CTABHUTH IIEJIA H CTPOHUTE JKH3HEHHEIE I1JIaHEL

JIu9HOCTHBIE pPe3yNBTAThl OCBOEHHS IIpeAMeTa « XHAMUS OTPaXaloT CHOPMHPOBAHHOCTE OTIHTA TO3HABATENHHON H NPaKTHYECKOH JeATENEHOCTH
00ydJaroIMXCs B IPOIlecce peau3anuy 06pa3oBaTeIbHOM e TeEHOCTH.

Jla4HOCTHBIE Pe3yNbTaThl OCBOEHHS pEAMETA « XHMUS) OTP@XAIOT CHOPMHPOBAHHOCTD OIBITA [IO3HABATEBHON 1 IIPAKTHYECKOH [IeSTeBHOCTH
obygalomuxcs B POIECCe peaTn3auy oO6pasoBaTelbHOH NEATENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHcKoro BocnUTAHMNA:

0CO3HAHM 00YYaIOIMMHCS CBOMX KOHCTHTYIMOHHEIX [PaB | 06s3aHHOCTEH, YBaXKEHHUS K 3aKOHY U NPaBONOPSIKY;



NPEACTABIEHHS O COITHAILHEIX HOpMax M MpaBHIaX MEXUIHYHOCTHEIX OTHOILCHHK B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOMH .H,m_Oﬁ-.H@OHOWh JACATENBHOCTH IIpH CO3IaHHH %ﬁuommmﬁﬂ IIPOEKTOB, pEIICHUH EO@&T—N H TIO3HaBaTEIIbHBIX 3anad,
BBIITIOJTHEHUH XHUMHYECKHX IKCIIEPHUMEHTOR;

CIOCOOHOCTH MNOHHMaTh M IIPHHUMATE MOTHBBI, HAMEPCHMS, JIOTHKY M apryMEHTHl JpPYTHX [IpH aHATH3e Pa3MYHBIX BHIOB Y4eOHOMH
JIEATEIILHOCTH;

2) DATPHOTHYECKOI0 BOCIMTAHHS:
TICHHOCTHOTO OTHOWICHHS K HCTOPHYECKOMY M HAYYHOMY HACITE/THIO OTE€YECTBEHHON XUMMUH;

YB&KEHMS K IPOLECCY TBOpPYECTBA B OGIACTH TEODHH H TIPAKTHYECKOTO MPHIIOKEHAS XHMHH, OCO3HAHHS TOTO, YTO JIAHHEIE HayKH €eCTh
PE3YILTAT INTHTENbHBIX HAOMIOAEHHH, KPONOTIMBEIX SKCIEPUMEHTATBHEIX TIOMCKOB, IIOCTOAHHOIO TPy/ia YYEHBIX B HPAKTHKOB;

MHTEPECA H IO3HABATENBHBIX MOTHBOB B IOIY4YCHHH H nociaexyromeM aHammse HH(pOpMamuu o NEPEIOBBIX NOCTHXXEHHIX COBPEMEHHOM
OTCYECTBEHHOU XHMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIATAHMSN:
HPaBCTBECHHOI'O CO3HAHMUSI, STHYECKOIO IIOBEJICHUS;

cnocobHOCTH OLICHHBAaTh CUTYalliH, CBA3aHHEIC ¢ XUMHWYECKHUMH SABJICHUAIMH, H IPHHUMATH 0CO3HAHHEBIE PEIIICHHAS, OPHEHTHPYSCE Ha MOpallbHO-
HpPaBCTBEHHEIC HOPMBI ¥ LIECHHOCTH;

TOTOBHOCTH OLI€EHHBATL CBOE IIOBENCHHE U TIOCTYIIKM CBOMX TOBAapHUINEH C MO3MIHI HPABCTBEHHBIX M IIPABOBBIX HOPM H C YYETOM OCO3HAHHS
IIOCIEACTBUM IIOCTYIIKOB;

4) popmupoBanun KyJbTYPbI 310POBbA:

ITOHUMAaHHA NIEHHOCTEH 370pOBOro ¥ 6e30macHoro obpasa xu3nH, HE0OXOIUMOCTH OTBETCTBEHHOTO OTHOINEHHS K COOCTBEHHOMY &E&awoxozw
U TICUXHYECKOMY 3]I0POBLIO;



cobrozienns npaBriI Ge30MaCHOT0 OGPAIEHHS ¢ BEMECTBAMY B OBITy, MOBCETHEBHOM JKU3HH, B TPYIOBOM JEATENLHOCTH;

TIOHHUMAaH¥sl IICHHOCTH TIPaBUJI HHAUBHIYAIbHOTO M KOJJIEKTHBHOrO G€30IMacHOro TIOBE/ICHUSL B CHUTYallUsX, YTPOKAIOLUIHX 3[0POBBIO U HKU3HH
Toei;

OCOSHAHH: OCHE/CTBUH M HENPUATHS BPEAHBIX IIPUBBIYEK (YIIOTPe6IEHNS ATKOTOIs, HApKOTHKOB, KypEeHHS);

5) TpyaoBore BocnuTaRM:

KOMMYHHKATUBHOH KOMIICTEHTHOCTH B y4eGHO-HCCIEOBATENHCKON AEATENBHOCTH, OBIIECTBEHHO MOJIE3HOH, TBOPYECKOW M JAPYrWX BH/Iax
JIeSTeNIEHOCTH;

YCTAHOBKH Ha aKTHBHOC y4aCTHE B PENICHAH NPAKTHYECKHUX 3a/1a4 COLUAIBHOM HATIPABICHHOCTH (B PaMKax CBOETr0 KJI1acca, IKOJBI);
MHTEPECA K NIpaKTHYECKOMY H3y4eHHUIO npod)eccuii pa3snuyHoro posa, B TOM YHCIe Ha OCHOBE NPUMEHEHHS IPEIMETHBIX 3HAHUM 110 XUMHH;

YBQOKCHHU K TPYAY, MOJAM TPY/ia U Pe3ylbTaTaM TPYAOBOH NesATEIHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBH/YalbHOM TpacKTOpHH 00pa3OBaHMS, Oynyme# mpodeccunm u peamHsanmu COGCTBEHHEIX
KUSHCHHBIX IIAHOB C y4ETOM JIMYHOCTHBIX HHTEPECOB, CIOCOGHOCTEH K XHMHUH, HHTEPECOB ¥ 1oTpebHOCTEl 061mecTRa;

6) 3KOJIOrHYECKOro BOCIIHTAHHS:
SKOJIOTHYECKH IENeCO00PasHOro OTHOMIEHHS K MPHPOJIE KAK MCTOYHHKY CYIIECTBOBAHHS XU3HH Ha 3eMe;

NOHMMAHKs IT00aNbHOr0 XapakTepa SKOJIOTHYECKMX MPOBIIEM, BIHSHAS SKOHOMHUECKIX NPOIECCOB Ha COCTOSIHUE MPHPOIHON M COMUANBHOM
Cpemsl;

0CO3HaHHsI HEOOXOIUMOCTH HCIIOJIE30BaHHSA JOCTHIKEHUN XUMHH IS PELI€HHs BOIIPOCOB PallHOHAILHOIO IPUPOAONIOJIE30BAHHA;

AKTHBHOTO HENpPUATHA JCHCTBUH, NPUHOCAUIMX BPEN OKpYXKalomed MpHPOIHOH Cpene, yMEHHs NpPOrHO3HMPOBAaTH HeGIAroNpHATHEIE
SKOJIOTMHECKUE TOCNE/CTBHS NPEANPHHUMAEMBIX IEHCTBHMA U IPEIOTBPAINATE HX;



HIeonoruu xeMohobuu;

7) neHHOCTH HayuHOrO TNO3HAHMSA:

yOexnEHHOCTH B 0c060ii SHa9MMOCTH XHMHH IJIsl COBPEMEHHO [IHBHITM3AIIAN: B €€ I'yMaHHCTHYECKOi HAlPAaBICHHOCTH M BaXKHOH POIHM B
CO3aHUH HOROM 6asnl MAaTepHaNbHOW KyIbTyphl, B PCIICHIA  TIOGANBHEIX MpoGiem YCTOHYHMBOTO Da3sBHTHA YelOBEYECTBA — CBIPEEBOH,
SHCPre€TUYECKOH, MHINEBOH 1 SKOJIOTHYECKO# GesomacHocTH, B Pa3sBUTHM MEOWIUHEL, obecrmeueHun YCIOBHE ycnemuoro TPyZla ¥ 3KOIOTKYECKH
KOM(OPTHOI >XH3HH KaX0T0 Yena obmecrpa;

TOTOBHOCTH H CIIOCOGHOCTH K HCIIPEPRIBHOMY 00pa3oBanuio u camMo06pa3oBanuio, K AKTUBHOMY HONyYECHHIO HOBHIX 3HAHMH 10 XHMuK B
COOTBETCTBHH C JKH3HEHHLIMH HnoTpebHOCTIMMY;

HHTEpeca K 0COGEHHOCTM Tpy/ia B pasimHyHbLx cepax npodeccronanbHo JESATENEHOCTH.
METANIPEJIMETHBIE PE3YJIBTATEI

Meranpenmernsie PE3YJILTAThI OCBOCHHMS IIPOrPAMMEI 110 XHMHH Ha YPOBHE CpeziHero obmero o6pasosanns BKJIIOYAIOT:



3HA9MMBbIC V11 (POPMHUPOBAHHA MHPOBO33PEHHS 06y Yarommuxcs MEXHCHAITAHAPHEIEC (MEXIPEMETHbIE) 06IIeHayYHBIE TOHATHS, OTpaXkaroliue
LICIOCTHOCTh HAy9YHOH KapTHHBI MHpa U CIENH(MHKY METOI0B TIO3HAHMS, HCIONIB3YEMbIX B €CTECTBEHHEIX HayKaX (MaTepHs, BELECTBO, SHEPTru,
ABJICHHE, IIDOIIECC, CHCTEMa, HayuyHBIH (DaKkT, NpuHIMI, rumoTesa, 3aKOHOMCPHOCTB, 3aKOH, TEOPHsl, MCCIeJOBaHME, HaOIIONEHHE, H3MEpeHue,
SKCIIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIE  ydeOHble  melicTBHs  (MO3HABATENBHbIE, KOMMYHHUKAaTHBHBIC,  PETyJsTHBHEIE), 0OecIeduBaromme (opMupoBanue
(byHKIMOHANBHON rPAMOTHOCTH ¥ COLUATBHOMN KOMIIETEHIIMM 00yJaroluxcs;

CHOCOGHOCTE  00YYAIOMINKCS HCIONB30BATH OCBOSHHEIE MEXIMCIUIIMHAPHBIE, MHPOBO33DEHYECKHE 3HAHHS M YHHBEDCAJBHEIE yuebHbIe
ACUCTBHSA B IO3HABATENHHOMN M COLUATBLHON IPaKTHKE.

MeranpenMeTHEIE PE3YIBTATEI OTPAXKAIOT OBJIAJIEHUE YHHBEPCAIbLHBIMHA yueOHBIMH II03HABATCIIbHBIMH, KOMMYHUKATUBHEIMHA H PEryJISATHBHBIMUA
JEHCTBUSIMH.

Ilo3naBaTe/bHEIe yHHBepCcaTbHbIE yYeOHbIE AeHCTBHS
1) 6azoBBIe JoruUecKHe AeHcTBHN:
CamMOCTOATENLHO (POPMYTHPOBATH H AKTYATH3HPOBATE npoGIieMy, pacCMaTpPHBATE €& BCECTOPOHHE;

OTpPENCIATE NCIH NEITENbHOCTH, 3a/iaBas TapaMeTpsl B KPHTEPUH HX MOCTHOIKCHUS, COOTHOCUTH PE3YJBTaThl JEATEILHOCTH C MOCTABICHHBIMI
HEsIMH;

HCHOJIB30BATE MPU OCBOCHWH 3HAHMM NPUEMBI JIOTHYECKOTO MBINLICHHS: BBIICIIATH XapaKkTepHBIC NPU3HAKH MOHATHHA M YCTaHABIIMBATH HX
B32MMOCBA3b, HCIIOIL30BaTh COOTBETCTBYIOIIHE OHATHS U OGBICHEHUS OT/IeIBHbIX (haKTOB U SIBICHHIH;

BEIOMDATh OCHOBAHMS ¥ KPHTEPHH T KITACCH(HKAIMA BEIECTB M XUMEIECKHX peaKIuii;
YCTaHABIIMBATE IPHIHHHO-CIIENICTBEHHEIE CBSA3H MEXLY H3YIaEMBIMH SBIICHUSMIE,

CTPOHTE JIOTUYECKHE pacCyKIeHH Q\—mhumﬂ,—mwmgnu JACOYKTHBHBIE, II0 m—ImﬁOHEH\Cq BEIABIIATE 3aKOHOMEPHOCTH H IIPOTHBOpPEYHsl B
pacCMaTpHBaeMBbIX ABICHHUSX, @Oﬁz%hiﬁowm.ﬂ.r BbIBOJEI U 3aKIIFOYEHHUS



TIPUNCHATE B POLECCE NO3HAHUS HCIONb3yeMBIe B XUMHM CHMBOJIHYECKHE (3HaKOBBIE) MOEIH, IPEOGPA3OBEIBATE MO/IE/EHEIE NIpE/ICTaBIICHUA
— XHMUYECKHH 3HAK (CHMBOI) 3/IeMEHTa, XHMUYEeCKas (opmyna, ypasrenme xumuueckoii PCaKIiiA — NIPY pPELIEHUH Y4eOHBIX ITO3HABATEIFHEIX W
IpaKTHYECKNX 3a1ad, NPUMEHSATh HA3BAHHBIE MOJIE/IbHEIE NPENICTABNICHAS. /I BBLIBICHHS XapaKTEPHBIX NPH3HAKOB U3y4aeMBIX BELIECTB H
XHMHYCCKMX PEaKIHid.

2) 6azoBbIe HeCE0BATENLCKHE e CTBH:

BIIal€Th OCHOBAMHU METOIORB HAYIHOT'O NIO3HAHHA BEMIECTB ¥ XUMHYECKHX peaxitmii;

IIPHOOPETATh ONBIT YYEHHYECKOM MCCIIEI0BATEIECKOMN U IIPOEKTHON NEATETHHOCTH, IPOSABISATH CIIOCOGHOCTE | TOTOBHOCTE K CAMOCTOSTENLHOMY
[IOUCKY METOMOB pellICHUs IPAKTHYECKHX 3313, IIPUMEHEHUIO Pa3IMYHbIX METO/IOB ITO3HAHUS.

3) paGora ¢ unopmanueii:

OPHUCHTHPOBATECH B PA3HYHBIX HCTOYHMKAX HH(OPMAIHH (Hay4HO-TIONy IsIpHAs TUTEpaTYpa XAMHYECKOTO CONIEpXKaHM, CIPABOYHEIE TOCOOHS,
pecypcer MnTepnera), anamasuposars MH(QOPMAIMIO PAasIMYHBIX BHIOB W (opM TIpencTaBIERHS, KPHTHYECKH ONEHHBATH o OCTOBEPHOCTE H
HENPOTHBOPEYUBOCTE;

bopmynuposars 3alIpOCHl M NPUMEHATH Pa3IMYHBIE METOIBI IIpH TIOMCKe ¥ oTOOpe HH(pOpPMAHH, HEOOXOMMOM IJIS BBIIOIHEHHS y4eDHEBIX
3a/1a4 OIIpeNeNIEHHOTO THIIA,;

ﬂﬁﬂ@@ﬁoﬁ_mﬁ,w OIIBIT UCTIOJIE30BAHHSA NE@OﬁgEEOEﬁOnHOZEENH&Hﬂ&EWﬂn TE€XHOJIOTHH H Pa3]HYHBIX ITOHCKOBEIX CHCTEM,

CaMOCTOSTEILHO BEIOGHPATh ONTUMATBHYIO GOPMY NpEACTABIEH S uH(OpMaImH (cxeMmsl, rpabuky, JAArpaMMBl, TaOJIAIIBI, DHCYHKH ¥ JIpyTHE);



HCNOB30BATE HAYYHBIH A3BIK B KA4eCTBE CPE/CTBA MPH paboTe ¢ XMMHYeCKo# HH(OpMamHeit: NOPHMEHATh MEXIPEeJMETHEIE ((hU3UYecKue u
MaTeMaTH<ECKHE) 3HAKH U CHMBOJTHI, hopMy.Isl, aG6peBUaTypsI, HOMEHKIIATYypY;

HCIIONIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.
KomMmynucaTHBHBIE yHHBepCcaabHbIE YueOHbIe JelcTBHS:

3a/1aBaTh BONPOCEI IO CYIIECTBY 06CYXK/aeMO¥i TEMEI B X0/ie IHAIIOTA H/UITH JUCKYCCHH, BHICKA3HIBATD Uzied, (hopMyIIHPOBATE CBOX
IPEITIONEHH OTHOCHTENBHO BBIIOHEHHS NPEIJIOKEHHOMN 3a1a9H;

BBICTYIIATE C NPE3CHTAlUEH PE3yTbTaTOB NI03HABATENLHON NESTENBHOCTH, TIOTYYeHHBIX CAMOCTOATEIBHO MM COBMECTHO CO CBEPCTHUKAMH TIPH
BBITIOJIHEHIM XHMHICCKOTO SKCIEPUMEHTA, IPAKTHIECKOH PabOTHI 10 HCCIEIOBAHMIO CBOMCTE H3yJaeMbIX BEIIECTB, pealu3alyy yIe6HOTO MpoeKTa,
H GOpMYIIHPOBATH BBIBO/EI II0 PE3YIETATAM POBEAEHHBIX HCCIIEIOBAHMMN IyTEM COINIaCOBaHMs TO3UIHIA B X0/ie 06CYKIEHHUS B 06MEHA MHEHHSIMH.

PeryasTnBHbIe yHABepCcaNbHbIE yaeGHBIE AeCTBHS:

CaMOCTOATENEHO IUIAHMPOBATE H OCYIIECTBIATH CBOIO IO3HABATENLHYIO JIEATENILHOCTS, onpezienss e€ el U 3aladd, KOHTPOJIHUPOBATh U TI0
Mepe HeOOXONUMOCTH KOPPEeKTHPOBAThH MpeIaracMbii QIrOPHTM JEHCTBUM TpPH BHIIONHEHMH YYeOHBIX M HCCIIEN0BATEIBCKHX 3ama4, BbIOHpaTh
HauboInee s GeKTHBHEI CIIOCO6 X pemmeHus ¢ y9éToM TIOTTyCHHS HOBBIX 3HAHHH O BEHIECTBAX M XUMHYECKUX PEAKITHAIK,

OCYIECTBITE CAMOKOHTPOJIE AeSTENHHOCTH HA OCHOBE CaMOaHAI|3a | CaMOOIIEHKH.

INPEIMETHBIE PE3YJIbTATBI

IlpermeTHBIe pe3ybTaThl OCBOEHHS IIPOTPAMMEI 0 XHMHH Ha YriyOn€HHOM YpOBHE Ha YpOBHE CpEIHEro O6IIero 00pa30BaHus BKIIFOYAIOT
cnenubuueckue s ydebHOro mpemmera «XUMHS» HayqHBIC 3HAHHS, YMEHMA H CHOCOOBI NEHCTBHM IO OCBOGHHIO, HHTEPIIPETALHA |
1peoGpa3oBaHMIO 3HAHUMH, BUJIBI JEATEIHHOCTH 110 TIOJTYICHHUIO HOBOTO 3HAHHA ¥ IPUMEHEHHIO 3HAHWH B PA3IIMYHBIX YYeOHBIX CHTYAIMAX, & TAKE B
PCATILHBIX JKUSHCHHBIX CHTyalllsX, CBA3AHHBIX ¢ XHMHeEH. B nporpamMme no xumun npeameTHsie PE€3yNbTaThl MPE/ICTABIIEHH 110 TOJIaM H3y4EHHUS.

10 KJIACC

[peaMeTHBIe pesymbTaTsl OCBOEHHS Kypea «Opranudeckas XUMHUAY OTpaKaroT:



c(hOPMHPOBAHHOCTE NPE/CTABIEHHN: O MECTe M 3HAYEHHH OPraHHYECKOH XMMHH B CHCTEME €CTECTBEHHBIX HAyK M €8 PONH B OOecredeHHH
YCTOHYHBOIO Pa3sBUTHS 9ENOBEYECTBA B PEMIEHHH MNPOGIeM KOJIOTMYECKOH, SHEPreTHYeCKOl W MHUINEBOH 6e30TMacHOCTH, B pa3sBHTHHM METUITHHEI,
CO3/AHNH HOBBIX MaTEPUANOB, HOBBIX HCTOYHUKOB SHEPIHH, B 06ECTIEUCHNH PALHOHATHHOTO TIPHPOZOIONBE30BaHNS, B ()OPMUPOBAHHH MUPOBO33PEHHS
1 o0Imeii Ky/IbTypBI 4eN0BEKa, a TAKKe SKOTOTHIECKH 060CHOBAHHOIO OTHOMICHHS K CBOEMY 3I0POBBIO M IPUPOJHOM Cpee;

BIIAJICHHE CHCTEMOH XHMMMYECKHUX 3HaHHI, KOTOpas BKIIIOYACT: OCHOBOIIOJIAralolWe NOHATHS — XUMMYECKHE 9JIEMEHT, aToM, SApPO H
SNEKTpOHHas 000504Ka aToma, S-, p-, d-aToMHbIe OpOHTaIM, OCHOBHOE U BO30YKJIEHHOE COCTOSHUS aroMa, rubpuau3anus aTOMHBIX opOuTaneH, HoH,
MOJIEKYJI4, BalICHTHOCTS, 3NIEKTPOOTPUIIATENLHOCTD, CTENEHh OKHCIIEHHS, XMMHYECKas CBA3b, MOIIb, MOJIIPHAs Macca, MOJIAPHEL 06BEM, yriepo THsIit
CKENEeT, (YHKIMOHANBHAA TpyIMIa, paluKal, CTPYKTypHBIE (GOpMYJBI (pasBEpHYTHIE, COKpaICHHEIE, CKENETHBIE), M30MEpHS CTPYKTypHas H
NpOCTPaHCTBEHHas (reoMeTpudeckas, ONTHYECKas), M30MEPHI, I'OMOJIOTHYECKHIH pALl, TOMOIIOTH, YrIEBOAOPOJRI, KHCIOPOA- H a30TCOAEDHAIIHE
OpraHU9YECKUE COSIUHEHHUS, MOHOMED, IOJIUMED, CTPYKTYPHOC 3BEHO, BRICOKOMOJICKYJISIDHBIE COEAMHEHNS; TEOPHH, 3aKOHBI (mepuoaugeckwuii 3axon /1.
W. Mennieneena, Teopus cTpoeHus OpraHuMveckux emecTB A. M. Bytnepopa, 3aKoH coXpaHeHHs Macchl BENIECTB, 3aKOH COXPaHEHHs U IIPEeBpaIICHHUs
SHCEPIHH NP XAMHYECKHX PEaKlHAX), 3aKOHOMEPHOCTH, CHMBOJIMIECKHH SI3bIK XHMHH, MHPOBO33PEHYECKHE 3HAHUS, JIEXKAIIHE B OCHOBE IIOHUMAHMUS
IIPHYMHHOCTH M CHCTEMHOCTH XUMHMYECKHX SBICHHMH; NPECTABICHUS O MEXAHH3MAax XUMHYECKHX peaklMi, TePMOJHHAMHUYECKAX M KUHETHUYECKUX
3aKOHOMEPHOCTSAX HX MPOTEKAHUS, O B3aMMHOM BJIUSHHH aTOMOB H TPy aTOMOB B MOJIEKYJIaX (MHAYKTUBHELH W ME30MepPHBIH 3((heKTHI, OPHEHTAHTE
I u II pona); dakronormyeckue ceeneHus 0 CBOWCTBAX, COCTaBe, IOJYYEHHH U Ge30MacHOM HCIOJb30BAHNH BKHEHINUX OPraHMYECKHX BEIECTB B
OBITY M MpakTHYecKo# AesTeNLHOCTH 9eJIOBeKa, OOIMX HayYHBIX NMPHHIMIAX XHMHYECKOTO TIPOM3BOJCTBA (HA MPHMEpe HPOM3BOJCTBA METAHOJIA,
nepepabotku HehTH);

COPMHPOBAHHOCTD YMEHHI: BEIBIIATH XapaKTepHEIE NpU3HAKH NOHATHH, yCTaHABIMBATH UX B3aMMOCBS3b, HCIIOIB30BATE COOTBETCTBYIOIIHE
TIOHATHS IIPH OIMCaHUH COCTaBa, CTPOCHHS M CBOMCTB OPraHHYECKHX COEMHEHH;

ChOPMHPOBAHHOCTL YMEHHIA:

VCIIOJIE30BATH XMMUIECKYIO CHMBOJIAKY JULSL COCTABJICHHS MOJEKYIIAPHBIX H CTPYKTYDHBIX (Pa3BEPHYTBIX, COKPAIEHHEIX H CKENETHBIX) (opMyIT
OpPraHUYECKUX BEUIECTB;

COCTABILATE YPaBHEHUA XHMHYCCKMX PEaKLHii M pacKphiBaTh HX CYIIHOCTE:  OKHCIATETLHO-BOCCTAHOBUTENBHBIX PEAKIM TIOCPEACTBOM
COCTABIICHHS STIEKTPOHHOTO OalaHca STHX peakiuif, peakimii HOHHOTro 06MeHa ITyTEM COCTaBJICHHS WX IIOJHBIX ¥ COKPAIIEHHBIX HOHHBIX YDPaBHEHHMIA;

H3roTaBlIHBaTEL MOJIEIIH MOJIEKYJI OPraHU4Y€CKHX BELIECTB [JIA HIUIHOCTpaAllHH UX XHMHYECKOI0 1 INPOCTPaHCTBEHHOTO CTpPOCHHA,



COPMHUPOBAHHOCTh YMEHHMM: YCTAHABIMBATh NPHHAMIEKHOCTh H3Y9eHHBIX OpPraHMYecKUX BEIIECTB II0 HX COCTAaBy M CTPOEHHIO K
ONpelen€HHOMY KIacCy/TpyNIe COeIWHEHHWH, [aBaTh MM Ha3BaHHSA II0 CHCTEMATHICCKOM HomeHknatype (IUPAC) wu npuBomuts TpUBHAIBHEIE
Ha3BaHMs /UL OTACHBHBIX NPEACTABUTENICH OPraHWYECKUX BEINECTB (STUIIEH, allETHIICH, TONYO, TIMIEPHH, STHICHIIHKOb, denon, hopmansierus,
ateTabACIUL, AUCTOH, MypaBbHHAA KHCIOTA, yKCYCHasd KMCIIOTa, CTCAPHHOBAs, OJIEHHOBAd, MATbMHTHHOBAS KHCIOTHI, TNMIMH, alaHHH, MAbTo3a,
(pyKTO3a, aHWIIMH, TUBUHKI, H30IIPEH, XIOPONPEH, CTHPOIN H IPYTHE);

c(hOpMHUPOBaHHOCT YMEHHUsI ONPEENATh BUI XHUMHUYECKOH CBI3H B OpPraHM4eCcKUX COeJUHEHUAX (KOBAJIEHTHAs W MOHHAS CBs3b, G- U T-CBS3b,
BOZIOpO/HAs CBS3b);

c)OpPMHUPOBAHHOCTL YMEHHUS IPUMEHSATH TOJNOKEHNS TEOPHH CTPOSHHS OPraHAIecKX BemecTB A. M. BytnepoBa miis 06bACHER s 3aBHCEMOCTH
CBOMCTB BEIIECTB OT UX COCTABA U CTPOECHHS;

ChOPMHUPOBAHHOCTE yMEHHH XapaKTEpH30BaTh COCTaB, CTPOCHHE, (PH3HIECKHE M XMMHUUECKHE CBOMCTBA THIIHIHBIX NpPeCTaBUTENeH Pa3IuIHBIX
KJ1acCOB OpratMiCCKUX BEINCCTB: alKaHOB, LUKIIOATKAHOB, aNKEHOB, aIKaUEeHOB, ATKHHOB, aPOMATHYECKUX YIIIEBOJIOPO/IOB, CIIMPTOB, ATBETHOB,
KETOHOB, KapOOHOBBIX KHCIIOT, IPOCTBIX M CIIOXKHBIX 3(UPOB, KUPOB, HATPOCOETMHEHHH U AMHHOB, AMUHOKHCIIOT, OenKoB, yrieBoioB (MOHO-, IH- H
TOJMCAXapU/IOB), HIUTIOCTPHPOBATH T€HETHIECKYIO CBA3b MEX/y HEMH YPaBHEHHAMH COOTBETCTBYIOMMX XHMIIECKHX peakuuii ¢ HCIOJIb30BaHHEM
CTPYKTYPHBIX (OpMYyT;

CHOPMHPOBAHHOCTh YMEHHS OATBEPXK/IATE HA KOHKDETHEIX NMPHMEPAX XapaKTep 3aBHCEMOCTH PEaKIHOHHOM CHOCOGHOCTH OpraHMYeCKHUX
COC/IMHEHUH OT KPaTHOCTH H THIIA KOBANEHTHOH CBS3H (G- M T-CBSI3H), B3AUMHOTO BIMSTHHSA aTOMOB H IPYIIT aTOMOB B MoOJIeKyJIax;

ChOPMHPOBAHHOCTE YMEHHS XapaKTEPH30BATh HCTOYHHKH YTIEBOTOPOIHOTO CHIPBS (Hed e, NPUPOIHEIA ra3, yroib), crocobkl ero mepepaboTku
U NIPaKTHYECKOE IPUMEHEHHUE IPOIYKTOB MepepaboTKH;

CpOPMHPOBAHHOCTE BIAJICHUs] CHCTEMO} 3HAHMN O €CTECTBEHHO-HAYYHBIX METONAX MO3HAHHS — HaOIOJICHHH, H3MEPEHUH, MOJIEITHPOBAHNH,
SKCIEpPUMEHTE (PEabHOM U MBICICHHOM) H YMEHHs IPHMEHSTH STH 3HAHHS,

ChOPMUPOBAHHOCTE YMEHHs IIPHMEHSTH OCHOBHBIE OIEPALMM MEICIMTENLHON NEATENbHOCTH — AHAIN3 | CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMATH3AIHIO, BEITB/ICHUE IPHIHHHO-CIIC/ICTBEHHbIX CBA3EH — ISl H3Y4YeHHs CBOMCTB BENIECTB M XMMHYECKHX PEaKIyii;

C(OPMUPOBAHHOCTL YMEHHM: BELIBIATh B3aUMOCBS3b XMMHYECKAX 3HAHMH C MOHSTHSMH ¥ NPEACTABIECHUAMH JIDYTHX €CTEeCTBEHHO-HAyYHbIX
IPEJIMETOB ISt Gonee OCO3HAHHOIO MOHMMAHHS CYIIHOCTH MaTePHANbHOTO eIMHCTBA MHpA, HCMONH30BATH CHCTEMHBIC 3HAHHS 11O OpraHu4ecKon
XHMHY JU1s OOBSCHEHHs ¥ IPOTHO3MPOBAHHS SBJIEHHH, HMEIOIINX €CTECTBEHHO-HAYYHYIO IPHPOLY;



C)OPMHUPOBAHHOCTh YMEHMIi: IPOBOJMTE PACUETEL IO XUMHIECKHM dopMynaM W YpaBHEHHAM XHMHYECKHUX pPeakiiii ¢ HCIOJIL30BAHUEM
(pusmyeckEx BenmwuuH (Macca, 0OBEM ra3oB, KOJMYECTBO BEMIECTBA), XapaKTePH3YIONIMX BEIECTBA C KOJIHYECTBEHHOM CTOPOHBL: pacyérsl Mo
HAaXOXICHHIO XUMHYECKOH (POpMyYNBl BELIECTBA IO HM3BECTHHIM MACCOBBIM HOISAM XHMUYECKHX 3JIEMEHTOB, NMPOJAYKTaM CrOpPaHHs, IJIOTHOCTH
razoo0pasHbIX BEIIECTB;

c)opMUPOBAHHOCTL YMEHHIA: IPOTHO3MPOBATh, AHATH3UPOBATH M OLEHABATH ¢ TIO3HIMI SKOTOIHIECKOH 6E30MaCHOCTH NOCJEACTBHs OBITOBOM M
NpPOU3BOJICTBEHHOH JESTENbHOCTH YENOBEKa, CBS3AHHOM C NepepabOTKOM BEMIECTB, HCIONB30BATH TMOJy4YCHHbIC 3HAHMA /I NPHHATHS IPaMOTHBIX
peLIeHui IIpoOIEM B CHTyalHsAX, CBA3AHHBIX C XUMHUEIA;

ChOPMHUPOBAHHOCTE YMEHHIA: CAMOCTOSITENBHO IUIAHHPOBATh M IIPOBOIMTH XHMHUECKHi] 9KCIIEPUMEHT (IIOJy9E€HHE M H3y4eHHE CBOMCTB
OpraHiiCeCKHX BEINCCTB, KAYECTBCHHEIC PEAKIMU YIIICBONOPONOB PA3IMYHBIX KJIACCOB M KHCIOPOJICOAEPIKAIIAX OPTaHAYECKHX BEIIECTB, pelieHue
KCTICPUMCHTANIBHEIX 331129 110 PAaClO3HABAHUIO OPraHMYECKMX BEIECTB) C COGMIONCHHEM NpaBHI Ge30macHOro O6pAlieHHs ¢ BEIeCTBAMH M
naboparopHbIM  0GopynoBanueM, (GOpPMyIHMpOBAaTE LETh HCCACNOBAHHMS, NPEJICTABIATH B pasnu4HO# (dopMe pe3ymbTaThl SKCIEPHUMEHTa,
AHAM3HPOBATH # OLICHUBATH MX JOCTOBEPHOCTE;

C(OPMHPOBAHHOCTH YMEHHI:

cobionaTh TpaBuiia 3KOJTOTHIECKH 1esecoodpasHoro mnoeefieHus B GBITY H TPYHOBOH [ESTENBHOCTH B IIEJAX COXPAHEHHS CBOEro 37I0POBbS,
OKpY’KaloIeH MPUPOIHOM CPebl H JOCTHKEHHS €€ YCTOHIHBOTO pa3sBUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO OEHCTBHSA HA JKHUBBIE OpraHu3MEBL O.u.ﬁ@h@hmmmm.ﬂm OPraHHYECKHX BEIIECTB, MOHUMAs CMBIC]I ITOKa3aTels

1K,

aHAIM3UPOBATH NEIeCO0OPasHOCTh IPUMEHEHHS OPraHHYECKUX BEIECTB B IPOMBIIUICHHOCTH H B OBITY C TOUKHM 3DEHHsI COOTHOLICHHS PHCK-
0JIB34;

chOPMHPOBAHHOCTE YMEHHIA: OCYIIECTBIIATE IEIEHANPABIEHHBIA TIOUCK XHMHYECKOH MHQOpMAIlM¥l B Pa3lMYHBIX WCTOYHHKAX (HaydHas M
y4eOHO-HAay9YHasi JIATEparypa, CpPEACTBA  MAacCOBOM uHpopmanun, WHTEpHET ®  ApyrHe), KPHTHYECKH aHAIM3HPOBATh XMMUYECKYIO
uHpOpManHIo, epepabaTHIBaTh €& | UCIIONB30BaTh B COOTBETCTBHH C IOCTABIICHHON y4eOHo 3amaueii.

11 KJIACC

IIpenmernbie pesynpTaTer ocBoeHHs Kypea «O6Ias ¥ HeOpraHHYecKas XUMHS OTpaXKAOT:



¢(hOPMHPOBAHHOCTE IPEICTABNEHH: O MaTepHANBHOM E€IMHCTBE MHpA, 3aKOHOMEPHOCTAX ¥ TIO3HABAEMOCTH SBICHHUM NPHPOABI, O MECTE W
SHa49CHUA XUMHHM B CHCTEME €CTCCTBCHHBIX HAYK M €€ DONH B OOECHEYCHHH YCTOHYMBOTO DasBHTHS, B DElIEHHH IpPOGIEM SKOIOTHYECKOM,
SHEPTeTHIECKOH M NMUINEBOH GE30NaCHOCTH, B Pa3BHTHH MEIHIIMHbI, CO3IAHMH HOBBIX MATEpHATOB, HOBBIX MCTOYHMKOB SHEPIHH, B obecreyeHuH
PalliOHATIEHOTO NPUPOJIONIONE30BaHMSA, B ()OPMUPOBAHMM MHPOBO33DEHHsS W 00LIEH KyIbTYphl Yel0BEKa, a TaKike SKOJOTHYECKH 0GOCHOBAHHOIO
OTHOIIIEHHA K CBOEMY 3/I0POBBIO H IIPUPOJHOM CPEAE;

BJIA[ICHUE CHCTEMOH XMMHYECKHX 3HaHWH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIME TOHATHS — XHMUYECKHI 3IIEMEHT, aToM, SO aToma,
M30TOMEL, JIEKTPOHHAsA 000/0YKa aroma, s-, p-, d-aTOMHBIE OpPOGHUTANH, OCHOBHOE H BO3GYXKIEHHOE COCTOSHUS aToMa, rMOpHau3aIys aTOMHBIX
opOuTaleH, HOH, MOJIEKYJIa, BAIEHTHOCTH, I€KTPOOTPHIATENEHOCTS, CTEIIEHb OKHCIEHHS, XHMHYECKas CBS3b (xoBaneHTHAsI, HOHHAs, METAJJIMYeCKas,
BOZIOPOJIHAs), KPHCTAUIAIECKas PEMETKa, XHMHYECKas Peakiys, PACTBOP, SNEKTPOJIHTEL HEDJICKTPOJIUTEI, JIIEKTPOIIUTHYIECKAsT JUCCOIMALMS, CTENIEHb
AUCCONHAAIMH, BOJOPOIHBIN MOKa3aTellb, OKUCIHUTEND, BOCCTAHOBUTEND, TEIUIOBON 3(PGhEKT XUMIIecKo peaxiiui, CKOPOCTh XMMHWYECKOH peakiuH,
XHMHYECKOE PaBHOBECHE; TEOPHH U 3aKOHEI (TEOPHs JIEKTPOIMTAIECKOH IMCCONMALINH, Teproanieckuii 3axon JI. V. Menjeneena, 3ak0oH COXpaHeHHd
MAacChI BEILECTB, 3aKOH COXPAHCHHA ¥ NPEBPAICHUs SHEPTHH DY XMMHYECKUX PEakIysX, 3aKOH NOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOMHX
Macc), 3aKOHOMEPHOCTH, CHMBOTHYECKUH A3BIK XAMUM, MEPOBO33PEHUECCKHE 3HAHM, JIEKANTAE B OCHOBE TOHHMAHHMS MPHUYHUHHOCTH U CHCTEMHOCTH
XAMHYECKHX SIBIICHHH; COBPEMEHHBIE IIPE/ICTABICHHS O CTPOCHHM BEIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIDHOM H HaJIMOJIEKYJSIPHOM YPOBHSX;
IpeACcTaBICHUs ) MeXaHu3Max XHMHUYECKUX peaKmmid, TEPMOAMHAMHYECKHAX
¥ KHHETHIECKHX 3aKOHOMEPHOCTAX HX MPOTEKAHHA, O XMMUYECKOM PaBHOBECHH, PACTBOPAX M AHMCIIEPCHBIX CHCTEMAX; (aKTOIOTHYECKUE CBEIEHHS O
CBOMCTBAX, COCTaBe, IIOJyYCHUM U (e30macHOM HCHOIb30BAHMM BAKHEHIIMX HEOPraHHIECKHX BEIIECTB B OBITY M NPaKTHYECKOH [eATEHHOCTH
4ejioBeKa, OOIIMX HayYHBIX TIPHHIMIIAX XMMHYECKOTO IPOM3BO/ICTBA,

CpOPMHUPOBAHHOCTE YMEHHMH: BBISBIATE XapaKTEPHBIC NPH3HAKH TIOHATHM, YCTAHABIMBATD MX B3aHMOCBS3b, HCIIONH30BATS COOTBETCTBYIOIIHE
HOHSITHS NPH OIMCAHWH HEOPraHWYECKUX BENIECTB M MX MPEBPAIIEHHIA;

C(HOPMHPOBAHHOCTh YMEHHSA HCIIONB30BaTh XMMHYECKYIO CHMBOJIMKY JIJIS COCTABIIEHHS (opmyn BemiecTB M ypaBHEHUH XMMHUYECKUX PEaKiHi,
cucreMarHyecKyio HomeHKnatypy (IUPAC) u TpuBnansHbie Ha3BaHUA OTIENBHBIX BEIIECTE;

C(hOPMHPOBAHHOCTE YMEHHS ONpPE/IEIIATh BAIEHTHOCTH W CTENCHb OKHMCIIEHHS XMMHUECKHUX 3IEMEHTOB B COEIMHEHMUSIX, BHI XUMHYECKOH CBI3H
(xoBaneHTHas, HOHHASN, METAITMYECKAs, BOJOPOIHAS), THII KDHCTAITMYECKON PEIIETKH KOHKPETHOTO BENIECTBA;

C(OPMUPOBAHHOCTh yMEHHS OOBACHATH 3aBHCHMOCTH CBOHMCTB BEINECTB OT BHIA XMMHYECKOHM CBS3M M THIA KPHCTAIIMYECKON peméTKy,
OOMEHHBIA ¥ JOHOPHO-AKIENTOPHBIN MEXaHU3MbI 06pa30BaHHs KOBAICHTHOM CBA3M,



cbOpMHEpPOBaHHOCTE yMEHHIA: KiacCH()UIMPOBATE: HEOPraHIMIEeCKHE BEIIECTBA 10 HX COCTABy, XMMUYECKHE PEaKIMK IO PA3THYHBIM [PH3HAKAM
(amciy W COCTaBy pearnpyromyX BENIECTB, TEIUIOBOMY 3(h(EKTy peakiiy, W3MEHEHHIO CTENEHeH OKHCIEHHs 5IE€MEHTOB, 0OPAaTHMOCTH, Y4acTHIO
KaTanu3aropa ¥ ApyTre); CaMOCTOSTENBHO BEIOMPATh OCHOBAHHMS M KPHTEPUH JUIsl KIIaCCH(MDHKALME U3Y9aeMBIX BEINECTB M XMMHUYECKHX PeaKIIHii;

c(hOpMHPOBAHHOCTh YMEHHs PACKPBIBATH CMBICI TEPHOIHYIECKOro 3akona JI. M. MeH/eleeBa ¥ IEMOHCTPHPOBATE €T0 CHCTEMAaTH3HPYIONIYIO,
OOBSICHUTENBHYIO H IPOTHOCTHYECKYIO (DYHKIIHH;

cOpPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh JNEKTPOHHOE CTPOEHHE arTOMOB M HOHOB XMMHUECKHX OJIEMEHTOB INEPBOrO—YEeTBEPTOrO
neprozios Ilepuosudeckoii cucremsr JI.W. Menzieneepa, HCIONB3Ys IOHATHS «3HEPIETUYECKHE YDOBHM», «IHEPTeTHUECKHE TIOXYPOBHMY, «S-, -, d-
aTOMHBIC OpPOUTAIINY», KOCHOBHOE ¥ BO30YH/IEHHOE SHEPTETHYECKHUE COCTOSHUSA aTOMa»; 0OBACHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTE XUMHAYECKAX
SJIEMEHTOB U MX COEJMHEHHH 1o meprojam u rpynnamM Ilepmonuueckoii cucremsr . 1. Menieneesa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHMA HX 3EKTPOHHEIX 000II0YeK;

chOpPMHUPOBaHHOCTE YMEHHH: XapaKTepU30BaTh (omuchIBaTE) obmue XHUMHYECKHE CBOMCTBa BEINECTB Ppa3IMYHBIX
KJIaCCOB, IIOATBEPXKAATE CYIECTBOBAHWE TCHETHYECKOH CBS3M MEXIY HEOPraHMYECKAMM BEUIECTBAME C MOMOINBIO YPAaBHEHHH COOTBETCTBYIOIIMX
XHMHYECKHX pPeaKilHi;

chOpMHPOBAHHOCTE YMEHHS PACKPHIBATh CYIHOCTB: OKHCIHTENHHO-BOCCTAHOBATENBHEIX PEAKIMi MOCPENICTBOM COCTABIEHHS SIEKTPOHHOTO
GamaHca STHX peaKilif; peakuui HOHHOrO OOMeHa MyTEM COCTABIEHHMs HX IONHBIX M COKDAIEHHBIX HOHHBIX YDaBHEHHM; peaKiuii TMApoIM3a;
peakiuii KOMIIIEKCO00pa3oBanys (Ha IpAMepe THAPOKCOKOMIUIEKCOB IMHKA M aTFOMHHHMS);

COPMHPOBAHHOCTE yMEHHs OOBACHATH 3aKOHOMEPHOCTH IIPOTEKAHMs XHMHYECKMX DEakuuii ¢ Y4ETOM HX SHEPIeTHUECKHX XapaKTEpHCTHK,
XapaKTep HM3MEHEHHsA CKOPOCTH XHMHYECKOW pPEaKiud B 3aBHCHMOCTH OT pasiHYHBIX (aKTOpOB, a TAaKKe XapaKTep CMEMIEHHsS XMMHYECKOTO
PaBHOBECHS 110/ BIIMsIHHEM BHEIHUX Bo3aekcTBud (mpuHnun Jle Illatense);

COPMHPOBAHHOCTE yYMEHHMs XapaKTepH30BaTh XHMHYECKHE PEaKIWH, JeXAllHe B OCHOBE MPOMBUINIEHHOTO TONYYEHHs CEPHOM KHCIOTHI,
aMMuaxa, oOIye HayIHbIe IIPHHIMNIE] XUMHYECKUX TIPOU3BOJICTR; IIeIeCO00PasHOCTS IPUMEHEHHS HEOPTaHHYECKHUX BEIECTB B IPOMBIILUICHHOCTH 1 B
6BITY C TOYKH 3PEHHUS COOTHOINECHHUS PHCK-TIOJB3a;

Ch)OPMHUPOBAHHOCTD BIIQJICHHS CHCTEMOM 3HaHMM O METOJaXx HAydYHOTO MO3HAHMS SBJEHHWH TNpPHPOJbl — HAOMIONCHHE, W3MEPEHHE,
MOJICTTHPOBAHHE, OKCICPHMEHT (DEalbHBIA M MBICIEHHBIH), WCHONB3YEMBIX B ECTECTBEHHHX HAyKaX, YMEHHs NPUMEHATh 3TH 3HAHMS IIPH
SKCIICPUMEHTATIBHOM HCCIIE/JOBAaHUM BEMIECTB U Il OObACHEHHS XUMHYECKHX SABICHUH, HMEIOIMX MECTO B NPUPOJE, TPAKTHUECKOH AeATeTbHOCTH
YesloBeKa M B TIOBCETHEBHOM JKH3HM;



O&OEN@O%—EOOHW YMCHHS BbIABIIATE B3aMMOCBA3bD XHMHYCCKHX 3HaHUH ¢ MOHATUSIMH H NPEACTABICHUAMH OPYTHX €CTCCTBCHHO-HaYYHBIX
IpeaMeETORB I 6oJiee OCO3HAHHOTO MMOHUMaHUA MaTEpHaJIEHOT'O €IHHCTBA MHPA,

c(OpMHPOBaHHOCTE YMEHHS MPOBOJUTH pAcu€Thl: C HCIONbL30BAHUEM IIOHATHH «MaccoBas [O0JS BEHIECTBA B pAacTBOpe» H «MOISpHAas
KOHILIEHTpaLMs»; Macchl BellecTBa WM 06BbEMa rasa 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YUaCTBYIOIINX B PEaKIUH
BEIIECTB; TeNIoBoro s¢dexra peakuyuu; 3Ha4eHHs BOJOPOAHOTO TIOKa3aTelsl PaCTBOPOB KHCIOT W IeioYel ¢ M3BECTHOM CTENEHBIO JUCCOLHAIHH;
Macchl (00bEMa, KOJIMYECTBa BEIECTBa) MPOJYKTa peakilMH, €CIH OJHO M3 MCXOIHBLIX BELIECTB [JaHO B BHJE pacTBOpa C ONpeNeN€HHOH MaccOBOH
JI0JIeH pacTBOPEHHOIO BEIECTBA WM JaHO B W30BITKE (MMEET MPUMECH); JOJH BBIX0/1a MPOAYKTA peakiuy; 06 BEMHBIX OTHOLIEHUH ra30B;

c(OpMHPOBAHHOCTE YMEHHH: CAMOCTOATENBHO IIIAaHAPOBATh M IPOBOJUTH XMMHYECKUH KCIEPHMEHT (IIpOBEIEHHE peakiuii HOHHOro oOMeHa,
IOJITBEPXKICHHE KaYECTBEHHOIO COCTaBa HEOPraHMYECKHMX BEIECTB, ONPE/IEICHHE CPEJBI PACTBOPOB BEINECTB C IIOMOINBIO0 HHAMKATOPOB, H3YYECHHE
BIIMSHUS Pa3IM4YHEIX ()aKTOPOB Ha CKOPOCTH XMMHYECKO! peakIliH, pelleHre SKCIepHMEHTANbHBIX 3a1a4 1o TeMam «Metamisy u «Hemeramisny) ¢
coOmonenueM npaBui OesomacHoro oOpamieHus ¢ BemecTBaMu H JiaboparopHbIM 006o0pyzoBaHHEM, (OPMYIHpOBAThH IENb MCCIIEIOBAHKS,
MPEACTABIATE B Pa3IuyHOM (opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATH3UPOBATh H OLEHHBATh X JOCTOBEPHOCTE;

chOpMHPOBaHHOCTh YMEHHH: COOMOaTh MpaBHila HONB30BAHHA XHMHYECKOM mocymoil u nabopaTopHbM ob6opymoBaHmeM, obpameHHs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMAMY IO BBITOJIHEHHIO JaOOPaTOPHBIX XUMHUYECKHX OIBITOB, 3KOJIOTHYECKHU 11€16C000Pa3HOro MOBEIEHHUS B
OBITYy W TpPYHOOBOH JIEATENBHOCTH B IEISIX COXPAHEHWS CBOETO 3[0POBBS, OKPYXKArOINEeH NpPUPOIHONW Cpefbl W JOCTIDKEHHS €€ YCTOWYHBOIO
pa3sBHUTHs, OCO3HABATH OMMACHOCTh TOKCHYECKOIO JEHCTBHS Ha KMBHIE OPraHW3MBI ONpPEJENEHHBIX HEOPraHWYECKHX BEINECTB, IOHMMAas CMBICI
nokazarens [1J1K;

c(OpPMHPOBAaHHOCTb YMEHHH: OCYIIECTBIATH IENCHANPABICHHBIH MOUCK XHMHYECKOW HH()OpMAIMHd B Pa3iMYHBIX MCTOYHHKaAX (HayuHas M
yueOHO-Hay4Has JMTeparypa, CpeAcTBa MaccoBod uHGpopManuu, VHTEpHET W Apyrue), KPUTHYECKH aHAM3MPOBATH XUMHYECKYIO HH(OpPMAIHUIO,
nepepabaThiBaTh €€ ¥ HCIOJIH30BaTh B COOTBETCTBUH C IIOCTaBIECHHOM y4ueOHOI 3a1a4eii.

TEMATHYECKOE IINTAHAPOBAHUE

10 KJIACC
Ne HammeHOBaHue pa3ielioB ¥ TEM IIPOrpaMMEI KonugectBo gacos OnexTponHbIe (IH(POBLIE)
n/m Beero Kontponbubie — IlpakTHyeckue obpasoBarebHbIE PeCypChL

paboThl paboTsl
Paznen 1. TeopeTHYecKHe 0OCHOBBI OPraHHYeCKOH XHMHH

1.1 Ilpenmer opranuyeckoil xumMun. Teopus cTpoeHHS 8
OopraHMYeckux coenuHenuit A. M. Bytneposa



No HauMeHOBaHME pa3ielioB U TEM IPOrPaMMBI

Hroro no pazzaeny

Paznen 2. Yriesogopoas!

2.1 IlpenenbHbIEe YrIeBOAOPOAL — AJKAHBL, [UKIOATKAHEI

2.2 HenpenensHBIE YTIIEBOAOPOIbL: AKEHEI, AlKAIHEHBI, ATKHHEI
2.3 ApomaTHdecKHe yrieBOAOPOIBI (ApEHBbI)

2.4 TlpupomHbIe HCTOYHUKH YTIEBOLOPOIOB U MX epepaboTka
2.5 T'anoreHIpoOH3BOJHBIE YIIIEBOAOPOIOB

HWroro no pasmeny

Pasnen 3. Kuciiopoacoaepskamue opraHn9eckue coeIMHEHHA
3.1 Couprer. @enon

3.2 KapboHumbHbIE COSIHHEHHS: aJIbJETUIbI ¥ KeToHEL Kap6oHOBEIE
KHCIOTHL. CloxHbIe 53Qupsl. Kups

3.3 Vrneroasl
Wroro no pazaeny

Paspen 4. AzoTcoep:kamue opranyecKne coeJHHeHHs
4.1 Awmusbel. AMUHOKHCIIOTEHL. Benku
Uroro no pazneny

Paspen S. BoicokoMoJieKyJisipHbie COeHHEHH
5.1 BBICOKOMONEKYISPHBIE COETUHEHUS
HUroro mo pazueny

OBLLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KonugectBo yacos
Bcero KontpomsHie IIpakTHueckue

paboThI paboTel
8
5
14 1
8
4
4 1
35
11 1
21 1
D 1
41
12 1 2
12
6 1
6
102 3 6

JneKTpoHHEIE (U POBEIE)
obpazoBarenbHEIE PECYPCHI



Ne HauMmeHOBaHME pa3feoB ¥ TeM NPOTrPaMMEI

11 KIIACC

Ne HammMeHnoBaHMe pa3/ieNioB U TEM MPOTPaMMBI

n/n

Paspen 1. Teoperuueckne 0CHOBBI XHMHH

1.1 Crpoenune aroma. Ilepuoaudeckuii 3akon u Ilepuoauueckas
cucreMa xuMudeckux snemenToB 1. . Menneneesa

1.2 Crpoenue Bemecta. MHOrooGpasue BeImecTs
1.3 XuMuueckue peakiiu
Hroro no paspeny

Pa3znen 2. Heopranuueckasi XMMHS
2.1 Hemeramnsr

2.2 Meramisl

Wroro no pazneny

Paspen 3. Xumun u :KA3ZHL
3.1 Metoasl Mo3HAHUS B XUMUU. XUMHUS U KH3Hb
Wroro no pazmeny

KomnugectBo yacos
Bcero KonTtponshsie IIpaxTueckue

paboTsl paboTth
Komnmu4aecTBo yacoB
Bcero KouTpoisHbIe [IpakTHyeckue
paboTel paboTer

9

11 1

19 1 3
39

31 1 3

23 1 2

54

9

9

Onexrponssie (H(pOBLIE)
o6pa3zoBarelbHEIE PECYPCH

OnexTponHke (1UpPOBEIE)
00pazoBarelbHbIE PECYPCH



Ne HawmmMeHnoOBaHHE pa3/ieNioB ¥ TEM IPOTPaMMBI
n/n

OBIIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME

INOYPOYHOE IIJIAHHPOBAHUE
10 KJIACC

Ne Tewma ypoxa
n/n

1 [IpenmMeT ¥ 3HAUCHHE OPraHUYECKOM XMMUH, IPEJICTABIEHHE O
MHOroo6pa3uu OpraHu4ecKHX COeIMHEHUH

KonugecTBo yacoB OnexrpoHnsie (H(POBLIE)

Bcero Komrtpomsasie — IIpakTuueckue 00pazoBaTe/bHbIE PECYPCh
paboThI paboThI
102 + 8
KomugecTBo yacos Hara  DnextpoHHEIE EDPOBLIE
Beero Komrpomsusie Ilpaxruueckme H3YYeHHA — oOpasoBatelbHbIE
paboTsl pabothl PECYPCEHL

2 DnekTpoHHOE CTPOEHHE aToMa yriepoa (OCHOBHOE U Bo3OyXaéHHOE 1

COCTOsiHH:A). BaJleHTHBIE BO3MOXHOCTH aTOMa yIiiepoja

3 XuMuyeckas CBA3b B OPraHHYECKHX COEMHEHMUAX. MeXaHU3MEI

o6pa3oBaHus KOBaJIEHTHOH CBSI3H, CIOCOOHI pa3phiBa cBA3EH

4 Teopus cTpoeHHs OpraHuyeckux coenaunennii A. M. Byriaeposa
5  Bunmel u3oMepuH: CTPYKTypHasi, IPOCTPAHCTBEHHAL. DIEKTPOHHbIE

5 (QEKTHI B MONIEKyJIaX OPraHUYeCKHX COeIHHEHMH

6  Ilpeacraenenue o KnaccH(pUKaIMK ¥ CHCTEMATHYeCKas HOMEHKIaTypa |

(IUPAC) opranu4ecKux BEIIECTB
7 Knaccubuxanuus peakuui B OpraHAueckod XUMHH



Ne TeMa ypoka Konuyectro gyacon Jara  DnextpoHHEIE HU(POBEIE

/m Beero Kontponshsie IlpakTuueckme H3Y9€HHMs — oOpasoBaTelbHBIC
paboTel paboThI peCypeat
8  Cucremarmsaius u 0600IIeHre 3HAHUM TT0 TEME 1
9  Anxasel: rOMOJIOTHYECKHH psit, obmmasi popMyiia, HOMEHKIATypa 1 1
HU30MEPHS, 3JIEKTPOHHOE B IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
10 ®usnyeckue u XUMHIECKHE CBOMCTBA AlIKAHOB 1
11  Haxosxaenwue ankanoB B npupoje. Crioco6bl moydeHus 1 1

IIPHMECHEHHE aJIKaHOB

12 Iluxnoankaunsr: o6mas GopMyiia, HOMEHKIATYpa B H30MEPHS, 1
OCOOEHHOCTH CTPOEHHS U XHMHYECKHX CBOUCTB, CIIOCOGH! MOTyIeH s
U IPUMEHEHHUE

13 Pemenue pacuETHBIX 3a/1a4 Ha ONPEAEIIEHHE MOJIEKYIIIPHOM X
(bopMyJIbl OPraHMYECKOro BELIECTBA 110 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIHMX B €ro coctaB. CucremaTusanus u 06o0menne
3HAHHMHU IO TeEME

14 AnxeHbl: TOMOJIOTHYeCKHiA psizt, ob1as Gopmyia, HOMEHKJIATypa, 1
3NIEKTPOHHOE ¥ MPOCTPAaHCTBEHHOE CTPOEHHE MOoJeKy 1. CTpyKTypHas
M IIMC-TPaHC-U30MEPHS aJIKEHOB

15 ®@usuyeckue U XMMHAYECKHE CBOWCTBA ankeHoB. [IpaBuio 1
MapkoBHHKOBa
16 CnocoObI 1IOTy9eHAs ¥ IPUMEHEHHE AIKEHOB 1
17  Ilpaktudeckas pabora Ne 1 mo teme "Tlonyuenue stanena u usyuenue 1 1

€ro cBoMcTB"

18 Pemienue pacu€THBIX 3a/1a4 Ha ONpEZENICHAE MOJIEKYIAPHOMH 1
(hopMyIIBl OPraHHYECKOro BEECTBA

19 AnxajnueHEl: CONpPsKEHHEIE, H30JIUPOBAHHEIE, KYMYTAPOBAHHEIE. 1
OcobeHHOCTH HNIEKTPOHHOTO CTPOEHHS

20 XuMuYecKue CBONCTBA CONPKEHHEBIX JHEHOB 1
21  CnocoObl NOIyYeHHs B IPUMEHEHHE aNKaJHEHOB 1



22

23
24
25
26
27
28

29
30

31
32

33
34
35

36
37
38

39

Tema ypoka

AJIKHHbI: TOMOJIOPHYECKHH sz, obmas GopMyia, HOMEHKJIaTypa,
SJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY T, (hU3U9eCcKue
CBOJCTBa

XVWMHUYECKHE CBONUCTBA AIKUHOB

KauecTBeHHEbIE peakiuy Ha TPOMHYIO CBA3b

Cnoco6sl oTy4enus ¥ IpEMEHEHHE alIKHHOB

Peenne 3a7aq: pacyéTel 10 ypaBHEHUIO XHMHYECKOM peaKiuu
Cucremaruzanus U 0606IeHHe 3HAHMI 110 TEME

APpEHbI: FOMOIIOTHYECKHH sz, 06mmas GopMyIia, HOMEHKIATYpA.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI GEH301a 1
TOJyONIa, UX GU3HIECKHE CBOKCTRA

XUMHUYIECKHE CBONCTBA apEHOB: PEAKIIHY 3aMEIEHHUST

XHUMHYECKHE CBOHCTBA aPEHOB: PEAKIMH TIPHCOEJUHEHHS, OKHCICHHE
roMosoroe 6ensona

Ocob6eBHOCTH XMMHYECKHX CBOMCTB CTHpOIIA

Pemenrie pacu€THBIX 3a/1a4 Ha OIIpe/IeNIEHAE MONEKYIAPHOMN
(OpMyJIbI OPraHUYeCKOro BemecTBa

Croco6bl oyYeHH s ¥ NPUMEHEHHE APEHOR
I'eHeTHyeCKas CBA3b MEX/Ty pasIMYHBIMH KJIACCAMH YTIIEBOIOPOIOB

Pacu€Tel no ypapHeHmsiM xumMudeckux peakiuit. CHCTeMATH3AMS |
0bobmienne 3Hanu# 110 TemMe

INpuponnei ra3. [TomnyTHble HeTAHBIE ra3sl
Kamennbiii yross u pofykTsi ero nepepaboTiu

Hed1s 1 criocobs! €€ nepepaborku. [Ipumenenne IPOJYKTOB
nepepaboTku HehTH

['enernyeckas cBA3b MeXTy pPa3iuUHBIMU KIIACCAMH YTIIEBOAOPOOB

Beero Komrtponbabie Ilpaktmueckme H3Y9CHHSA

e T T O O

KomuuecTBo yacon

paboTsi

paboTsl

Jara

ONeKTpOHHEIE MU(POBLIE
obpa3oBarensHEIe

pecypcEl



17411

40

41

42
43
44

45
46
47

48

49
50

51
52
53

54
55

Tema ypoxa

ﬂgOﬁmeﬂﬁOEmehEEm YTJIEBOAOPOOOB: 3IEKTPOHHOE CTPOCHHE;
PEaKIIHH 3aMEIICHHA rajlorecHa

JlelicTBHE INenoYel Ha raloreHNPOM3BOIHEIe. B3aumoeiicTere
JUrajgoreHalKaHOB ¢ MarHHEM U [HHKOM .

Cucremarusaius 1 0606menue 3HaHm# 110 pasaerny "Yriesogopoas:”
KonTtponbsHas paborta no Teme "YraeBonoposs"

IlpenensHbBIC OMHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKHHM psijl, 061Iast
dbopmyiia, CTpoEHHE MOJIEKYII, H30MEpHsl, HOMEHKIIATYpa,
Kinaccugukanys, GUsndIecKue CBONCTBA

XUMHYECKHE CBOUCTBA MPeNielbHBIX OHOATOMHBIX CIIHPTOB
Crioco0kI moNTyYeHus ¥ NPEMEHEHHE OJJHOATOMHBIX CIIHPTOB

ITpocTeie 5¢ups: HOMEHKJIATYPA W H30MEPHsl, 0COGEHHOCTH
(HU3UIECKUX U XUMHAIECKHX CBOMCTB

MHOTr0aTOMHBIE CIIUPTHL: STHIECHITIMKOIb ¥ TIUIIEPHH, HX
(Gu3HUECKHe ¥ XHMHIECKHE CBOMCTBA

Croco0sI HOIYy4CHHA W IPHMEHCHUE MHOIOATOMHBIX CIIHPTOB

@eHoI: CTPOEHHE MOJIEKYIbL, (pu3udecKkue cBoiicTBa. TOKCHYHOCTD
denomna

XVMHYECKHE CBOMCTBA (heHoma
Cnoco0bl Iomy4eHus U IpuMeHenue (erona

IIpaxTuyeckas pabora No 2. Pemenue sKCriepUMEHTANBHEIX 331249 IO
teme "CrHpTH! U (eHoIs!"

Cucremaru3zanus ¥ 0600menue 3uanuii mo TeMe

ANBJETU/IbI U KETOHBIL: 3]IEKTPOHHOE CTPOeHHE KapOOHMIIBHOM
IpYMITbI; TOMOJIOTHYECKHE psJipl, 06mas Gpopmyna, u3oMepus u
HOMEHKJIaTypa

KonuuecTBo yacor

Bcero Kontponenbie IIpakthyeckme H3YICHHS

paboThI

paboTsl

Jlara

OneKTpOHHbIE HU(POBEIE
obpasoBarelbHbIE

pecypenbl



Ne

56

57
58
59

60

61

62

63

64

65
66

67
68

69

70
71

Tema ypoka

ANBIETUMBI ¥ KETOHBI: (PH3MYECKHUE CBOUCTBA; pEaKIuH
IIPUCOEIUHEHUS

Peakituy OKHCIICHUS M KaUeCTBEHHBIE PEAKLUH ATbIETHIOB U KETOHOB
Cniocobr1 onyyeHus anbIeriaoB ¥ KETOHOB

OnHOOCHOBHBIE NPEAEIbLHEIE KapOOHOBBIE KHCIIOTEI, 0COOEHHOCTH
CTPOCHHS UX MOJIEKY

W3omepusi u HOMEHKIATypa KapGOHOBEIX KHCIIOT, HX (hH3HYECKHe
CBOMCTBa

XUMIYECKHE CBOHCTBA IPEIETbHBIX OAHOOCHOBHBIX KapOOHOBBIX
KHCIIOT

OcobGernocTr CBONCTB MypaBbHHOM KHCIOTHL MHOroo6pasue
KapOOHOBBIX KACIIOT

Oco6eHHOCTH CBOMCTB: HENpEAENbHEIX H APOMATHIECKHAX
KapOOHOBBIX, TMKAPOOHOBEIX, THAPOKCHKAPOOHOBBIX KHCIIOT.
IlpesncraBuTeny BHICIINX KapGOHOBBIX KMCIIOT

ITonsaTHE O MPOU3BOIHBIX KAPOOHOBEIX KHCIOT
Crioco65l MOITyYeHHs ¥ IpUMEHEHHE KapOOHOBBIX KHCIIOT

Crnoxusie 3UpEL: TOMOTOTHYECKUH psijl, o6mas GopMyira, H30MeEpUs
¥ HOMEHKJIaTypa

Du3nYeCKUe 1 XMMHYECKHE CBOHCTBA 3(UpOB

Pemenue pacu€THBIX 3a/1a4: 10 ypaBHEHHIO XUMHUYECKOR PeaKiluy, Ha
OIIpENCIICHHE MOJIEKY IAPHOH (h)OPMYIIBI OPraHWMYECKOro BEMIECTBa

ITpakTraeckas pabora Ne 3. Pemienue skcnepuMeHTATBHBIX 38124 10
Teme "KapGonosbie kucnotel. Cioxasie 3Gups”

JKupel: ctpoenue, husHIeckye H XAMHIECKHE CBOHCTRA (THAPOIH3)
OcoGeHHOCTH CBOMCTB JKUPOB, COAEPKAIMX OCTATKH HETIPEebHbIX

KonmuecTBo yacor

Beero Kontpomerbie Ilpaktuueckme H3YUCHHUA

paboThI

paboThl

Harta

OneKTpoHHEIE H(POBEIE
obpa3oBarenbHEIE

peCypCEI



Ne Tema ypoxa KomuaecTBo yacoB Jara  DneKTpoHHBIE TH(POBEIE

u/m Bcero Konrtpombnele Ilpaktnueckme H3YUCHHA obpasoBatelbHbIC
paboTsl paboThl PECYpPCHI

KHUPHBIX KUcnoT. JKupsl B mpupoe

72 MBpuia KaK COJH BRICIIMX KapOOHOBEIX KHCIIOT, HX MOIOIIee AeHCTBHE. |
ITonsTHE O cHHTETHYECKHX MOrOImHX cpencTeax (CMC)

73 T'edernyeckas CBA3b YIIEBOJIOPOIOB M KHCIOPOACOAEPHKALIMX 1
OpraHMYECKHX BELIECTB

74 Pacy€Thl IO ypaBHEHHAM XUMHYECKHX PEaKIuii 1

75 Cucrematusanus U 06001IeHUe 3HAHUHI 110 TEME 1

76 Obmas xapaKTepHCTHKA YrIIEBOIOB H KiacCH(HMKAIMs YIIEBOIOB 1
(MOHO-, TU- U NOJIUCaXapHIBI)

77 Monocaxapu/sl: QU3HYeCKHe CBOHCTBA H HAXOXKIEHHE B IIPHPOJIE 1

78 IlpumeHEHHE IIIOKO3E], €€ 3HAYEHHE B KU3HEIEATEILHOCTH 1
opraHusMa

79  Jlucaxapupsl: caxapo3a, MalbTo3a H JakTo3a. Haxoxenue B mpupose 1
U IPUMEHEHHEe TUCaXapHI0B

80 Tlonmucaxapuipl: CTpOEHHE MaKPOMOJEKYJI, (H3HYECKHE U 1
XUMHMYECKHE CBOUCTBA, IPUMEHEHHE

81 IlonsTHe 00 HCKYCCTBEHHBIX BOIOKHAX 1

82 Pemenme pacueTHBIX 3a[a4 Ha ONpe/ielIeHHe JI0JIH BEIX0/1a IPOIYKTa 1
PEaKIMHU OT TEOPETHYECKH BO3MOMKHOIO

83 CucremaTtmsanus u 0606IEeHAE 3HAHKI 110 PA3ZieNy 1

84 KonTponbnas pabota mo teme "Kucnoponcoaepskaiiyie opranudeckae | 1
coenuHenus”

85 AMMHEL KIlacCH(HKalHs, CTPOCHHE MOJIEKYII, 06mas GpopMyna, 1

M30MepUsl, HOMEHKJIATYpa H (hH3WYECKHEe CBONCTBA
86 XuMuveckue CBOHCTBa anmupaTHIECKHX aMHHOB 1
87 AHMIMH: CTPOCHHE QHWIIMHA, 0COOEHHOCTH XMMHYECKHUX CBOMCTB 1



Ne Tema ypoka KonuyectBo yacon Hata  DnextponHble EPOBEE

o/ Beero Kontponbubie Ilpaktugeckue H3YICHHA obpasoBaTeIbHEIe
paboTeI paboTsl PECYpCBI

aHWIIAHA

88 Cmoco6bI mOJIy4YeHuUs: U IpUMEHEHHE ATM(aTHYECKUX aMHHOB 1

89 AMMHOKHUCIIOTH: HOMEHKJIaTypa H U30Mepus, (PU3NYECKUE CBOMCTBA. 1
OtienbHbIe IPEICTaBUTENH U-aMHUHOKHUCIIOT

90 XwuMHuYECKHe CBOMCTBA aMHHOKHUCIIOT, MX OHOJIOTHYECKOE 3HAYEHHE 1
amMuHOKHCIOT. CHHTE3 M THAPOIN3 MENTHIO0B

91 Benku KaK IPHPOIHEIE MOJIAMEPEI; CTPYKTYpPhI OEIKOB 1

92 XwumMuuecKue CBOWCTBa OENIKOB 1

93 AszoTcoiepikaliye rerepolukiInyeckue coeuaenns. Hyknennosse 1
KHCIIOTBI: COCTaB, CTpPOeHUe U 6HolorHyecKas poib

94 Ilpaxtuueckas pabora Ne 4, Pemenue 3KCIiepUMEHTAIBHEIX 33189 10 1 1
TeMe ""A30TCoepIKaIie OPraHuYeCKHe COeTMHEHN "

95 [Ilpaktuyeckas pabora Ne 5. Pemenue sKCriepUMeHTAIBHEIX 3a/1a9 110 1 1
teme "'PacriosHaBaHue OpraHAYECKHUX COeTUHEHUH"

96 KonTtponkHas paboTa 1o Teme "A30TcoepKalliyue OpraHiIecKre 1 1
coequneHus”

97 OCHOBHBIE MOHATUS XMMHHA BEICOKOMOJIEKYIIIPHBIX COEIMHEHUHN H 1
METOABI MX CHHTE3a —IIOJMMEPH3allyA U MOIMKOHAEH CAlHs

98 IlmactMaccel. YTHIM3alMs U nepepaboTka miiacTuka 1

99 DnacToMepHI: HAaTypallbHbIH CHHTETHYECKHE Kaydyku. Pesuna 1

100 BonokHa: HaTypalbHbIe, HCKyCCTBEHHBIe, cuHTeTHYecKue. [lomameper 1
CHeNUalbHOrO Ha3Ha4YeHus

101 Ilpaxtuueckas pabota Ne 6. Pemenue sxcriepiyMeHTaIbHBIX 331349 10 1 1
teme "PacriosHasanue mmiacTMacce H BOJIOKOH"

102 O6obmenue 1 CHCTEMaTH3allusE H3YYEHHOTO MaTeprala 110 TeMe 1
"BBICOKOMOIIEKYISIPHBIE COETUHEHUS"



Ne - Tema ypoka

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

11 KJJACC
No Tewma ypoxa
n/m
1  Artom. CocTaB aTOMHBIX Aep. XUMHUYECKHH 21eMeHT. M30TonE!
2 CtpoeHue 351eKTPOHHBIX 0060/I09eK aTOMOB, KBAHTOBBIE YHCIIA
3 Kiaccudukanus XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-3nemMenTsI)
4  PacmpeleneHue 3]I€KTPOHOB IO aTOMHBIM OpOHTAIIAM
5  DnexTpoHHBIE KOHQUTYpAIIHH aTOMOB ]IEMEHTOB B OCHOBHOM H

BO30YKIEHHOM COCTOSHUY

=)

DneKTpOHHEIE KOHQUTypaIli HOHOB. JIEKTPOOTPHIIATEIEHOCTE

7  Tlepmomuueckuii 3axoH u Ilepponnueckas cucTeMa XUMHYECKHAX
snemeHTOB JI. . Mennieneena, CBsA3b C COBPEMEHHOHN TEOpHEH
CTPOEHHsA aTOMOB

Bcero Konrpomenele IIpaktudeckume H3YICHHA

102

Bcero Komtponeubie [Ilpaktuyeckme H3YICHHA

Pt el ek d e

KomuuecTBo yacoB

paboThHI

paboTel

KonuuecTBo gacoB

paboTsl

paboThI

Hara

Jlata

DNeKTpOHHEIE A POBLIC
obpasoBarenbHEIe

pecypcsl

OneKTpoHHBIE [H(POBEIE
oOpazoBarenbHbIe

pecypesl



Ne Tema ypokxa Komugectso gacoB Hara  DiexTpoHHBIE HU(PPOBEIC

I/ Beero Kontponsreie Ilpaktuyeckue H3YICHHA 0bpasoBaTebHbIC
paboThI paboTsl PeECypeBl
8  3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB XMMHYECKHUX 3JIEMEHTOB H 1
o6pa3yeMbIX HMH IPOCTHIX M CIIOMHBIX BEHIECTB 10 IPYIIaM U
MepruoaamM
9  Cucremarusanus 1 0000IeHHE 3HAHUH 10 TEME 1
10 Buapr xumuveckoi cBa3d. Mexaau3Mel o6pa3oBaHHs KOBaJIEHTHOH 1

cea3u. Bomopoaras cBsi3b. MeXMONEKyIApHEIE B3aHMOACHCTBHS

11 BaneHTHOCTH ¥ BaJleHTHBIC BO3MOJKHOCTH aTOMOB. CBA3b 2JIEKTpOHHOH 1
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHEM

12 IlpencraBneHus 0 KOMIUIEKCHBIX COETUHEHHIX: COCTaB H 1
HOMEHKJIaTypa

13 BemecTBa MOJIEKYJISIPHOTO H HEMOJIEKYJISPHOTO CTpOeHHs. THITBI 1
KPUCTAJNIMYECKHX PEIIETOK H CBOMCTBA BELIECTR

14 TlonstHe o mucnepcHbIX cuctemax. [IpencraBnenue o KOMUIOMAHBIX 1
pacTBOpax

15 HMcrusabie pacTBOPBL: HACHINEHHEIE H HEHACHIIEHHEIE, 1
pacTBOpuMOCTh. Kpuctanioruaparsl

16 CmocoObl BelpaXeHHs KOHIIEHTpAIlUH pacTBOPOB 1

17 Pemenue 3aa4 ¢ HCIIOJI30BAaHHEM IOHATHH "MaccoBas J0JA 1
pacTBOpPEHHOIO BelecTBa", "MOJIsIpHAsl KOHLEHTparus"

18 Krnaccudukaius ¥ HOMEHK/IaTypa HEOPraHUYeCKHX BEIIECTB 1

19 Cucremarusanysa U 0000IIeHHe 3HAHAHA 10 TEME 1

20 KonTtponbHas pabota no temaM "Crpoenue atoma. Ilepuogudeckuit 1 1

3aKkoH U Ilepuomuueckas cucreMa xumuaeckux snementos [1. U.
Menpeneepa", "Crpoenue Bemectsa. MHOroobpasue BemecTs"

21 Kiaccudukanus XMMHYECKUX peakliuii B HEOpraHWu4IecKo# 1 1
OpraHUYEeCKOW XHMHH. 3aKOH COXPaHEHHA MacChl BEIECTB; 3aKOH
COXpaHEHHsI ¥ IPEBpAIlleHNs] SHEPTHHU MPH XUMHYECKUX PEaAKIHIX



o/

22

23

24

25
26

27
28

29

31
32

33

34
35
36
37
38

Tema ypoka

Tennoseie 30 dexTh xuMUYeCKUX peakimi. TepMoxuMuyeckue
ypaBHEHHUS

Beraucnenna nmo YpaBHEHUAM XUMHYECKHX ﬁ@EE—M H
TEPMOXHUMHYECKUM YpaBHEHHAM

CKropoCTh XHMHUYECKO#H peakluH, € 3aBUCHMOCTb OT PasIHYHbIX
(axktopoB. Karanus u xaranmusaTopsl

['oMoreHHbIe U IeTepOrcHHBIC PEAKITHH

IIpakTrueckas pabora Ne 1 mo Teme "Bnusinue pasnmaussx GpakTopos
Ha CKOPOCTH XUMHYECKOH peakiuu"

O6parumele 1 HeoOpaTUMBIE peakliy. XHMHYECKOe PABHOBECHE

ITpaxTraeckas pabora Ne 2 o Teme "Bimisinue pasiugnsix GakTopos
Ha MOJ0KEHAE XUMHYECKOT0 paBHOBECH"

OnexrpomaTHyeckas qucconuanys. CHIBHbIE U clabbie SJIEKTPOIHTEL
Crenens aucconuaiu

Honnoe npownssenenue Boasl. Cpeia BOJHBIX pacTBOpOB. Boaopoaubiii
nokasarens (pH) pactBopa

I'mnponus coneil. Peakiiu, npoTekaroniye B pacTBOPax SIIEKTPOIUTOB

ITpakTuyeckas pabora Ne 3 mo Teme "XuMudeckne peakiiy B
P p p
pacTBOpax dNeKTPOJIUTOB"

OxucnuTeNnBEHO-BOCCTAHOBUTENBHBIE peakiiuy. Baxkaeimue
OKHMCJIMTENTH ¥ BOCCTAHOBUTEIIH

Meroz 351€KTPOHHOTO (31€EKTOHHO-HOHHOT0) Gananca
ONIeKTpONIN3 paCTBOPOB M PACILIABOB BEINECTB

Pemenwue 3aja4 pasinyHbIX THIIOB

Penienne 3a1a4 pa3snu4HbIX THIIOB

Cucremarusanus ¥ 06061enne 3Hanui mo teme "XuMuUeckue

Bcero KonTtponsHEIe

— ke ke

KonuyecTro gacoB Hara

paboTer

INpaktuueckue H3YICHUA
paboTsI

OneKTpoHHEIE [TH(QPOBBIC
obpazoBarenbHBIE

pecypest



Ne Tema ypoxa KomgecTso gacoB Hata  DnekTpoHHBIE IM(PPOBHIC

/1 Bcero Kontpomshbie Ilpakriueckme H3YYEHHA — 0GpasoBarelbHEIC
paboTh paboTsl pecypcebl
peakuyuu”
39 KonTponbHas paboTa 1o reMe "XHUMHUIECKHE peaKuy" 1 1
40 TIlonoxeHue HeMeTaIOB B Ilepuoauyeckoil cHCTEME XMMUYECKUAX 1

anemenToB Jl. Y. Menneneesa 1 0COOEHHOCTH CTPOEHHUA UX aTOMOB.
Du3zHYecKUe CBOUCTBA HEMETAIIIIOB

41 AnnoTpomnus HeMeTaUIoB (Ha IpuMepe KHCI0poaa, cepkl, hocdopa u 1
yriepoja)
42 Bogopon: nonyuenue, Gu3uUecKHe U XUMHUYeCKHe cBoiicTBa. [aapunsr 1

43 T anoreHsl: HaXOXKJIEHUE B IPUPOJIE, CIIOCOOBI OMyuYeHus, puzudeckue 1
H XAMHYECKHE CBOMCTBRA

44 T anoreHorojopoxbl. BaxHelimue KHCIOPOICOAEpKAIINE COSTUHEHUS 1

raJoreHOB
45 JlaGopaTOpHBIe ¥ IPOMBIIIEHHEIE CIIOCOOEI IIOIyYEeHHUS TaJIOT€HOB. 1
[IpuMeneHue rajJloreHoB B UX COETHHEHHIH
46 Ilpaxtuueckas pabora Ne 4. Pemenue sKCriepiMEHTAIBHBIX 3a/1a4 110 1 1
teme "["asmorensr”
47 Kucnopon: nabopaTopHble H IPOMBIIUICHHBIE CIIOCOOBI MOIYYeHHU I, 1
¢dbusnyeckue u xumudeckue ceoricrtea. O30H. [IpuMenenune xucnoposa
¥ 030Ha
48 Oxcuabl ¥ IEPOKCUIBI 1
49 Pemenue 3aa4 pa3TuYHbIX THIIOB 1
50 Cepa: HaxOX/IeHHE B IPUPOJIE, CIOCOOBI NOyYeHUS, PU3HICCKUE U 1
XUMHYECKHE CBOMCTBA
51 Ceposogopoxn, cynbhuasl 1
52  Kucnopozncoaepxamue coeuHeHus cepbl. OCOGeHHOCTH CBOMCTB il

CEPHOH KHCIOTHI



Ne Tema ypoka Kommaectro gacon Jlata  OnexrpoHHBIE LM(POBEIE

n/n Beero Kontpomsmele IlpakTuueckme H3YYEHHS — 00pa3soBaTelbHbIC
paboTel paboThI PECYpCHl
53 IIpakruadeckas pabora Ne 5. Perenue sxcrepuMEHTANIBHBIX 3a1a4 MO 1 1
teme "Cepa u e€ coenuneHus"
54  A30T: HaXOMK/ICHHE B IPUPOJIE, CIIOCOOBI MOTyYeH s, (PU3HIECKHE H 1
XUMHYECKHE CBOHCTBA. AMMHAK, HUTPHU/IBI
55 Kucnoponcoznepxamue coenuHenus azota. Oco6eHHOCTH CBOHCTB 1
a30THOM KHUCIOTEI
56 TlpuMeHeHHE a30Ta ¥ €ro COeJUHEHNH. A30THEIE yI06peHAS 1

57 ®ochop: HaxoxAEHHE B TIPUPOJIE, CIIOCOOBI ONydYeHus, pusnueckue 1 |
XHUMHYeCKue cBorcTBa. Qochuns: u pochun

58 Oxkcuusl pochopa, hochopconeprxamme kucnorsr. Comu hochopHoit 1

KHACJIOTBI
59 Ilpumenenue pocopa u ero coemunenit. PochopHsie yno6peHns 1
60 IlpaxTHyeckas pabora Ne 6. Pemenue skcrniepuMEHTANBHBIX 33124 TI0 1 1
Teme "A30T ¥ Gocdop u ux coenuHeHH"
61 VYriepoa: HaxoxJIeHHE B IPHPOJIE, AIUIOTPONHBIE MOIH (HAKAIIHH; 1
(bu3nYecKre i XUMHYECKUE CBOMCTBA, IPUMEHEHHE
62 Oxcup yriepopa(Il), oxcun yrinepona(IV), yronsHas KHCIOTa U €& 1
conu
63 Pemenue 3a1a4 pa3jinuHbIX THIIOB 1

64 Kpemuuii: HaxOX/IeHHE B IIPHPOJIE, CIIOCOOBI MOJTyYeHns, busnueckue |
H XMMHAYECKHE CBOMCTBA

65 Oxcun xpemuus(IV), KpeMHHEBas KHCIOTA, CHITHKATHL 1

66 IlpumeHenue KpeMHHs U ero coenrHenui. CTEKIIO, ero moTyJeHue, |
BHJIBI CTEKJIA
67 Pemenue 3ajia4 pa3IMuHbLIX THIIOB 1

68 Cucremarusanus u 0606menue 3HaEmi no Teme "Hemeramisr” 1



Ne

69
70
71
72

73
74
75

76

i)

78
79

80

81
82

Tema ypoxka

Konrponbnas pa6ora no reme "Hemeramis"
AHanu3 pe3ynbTaToOB KOHTPOJIBHOM paboThl, Koppekus omubox

ITonoxenue Merannos B [lepuouueckoit CHCTEME XHMHUYECKHX
371eMeHTOB. OCOGEHHOCTH CTPOEHHS STEKTPOHHBIX 060JI0YEK ATOMOB
METAJIJIOB

Obmue pusnueckue crolictsa MeTamios. IIpuMeHeHRe METATIIOB B
OBITY U TEXHHKE

Crnasel Mmetainos. Kopposus Metanios
Pemrenue 3anay pasnuuHbIX THIOB

ODNEKTPOXMMHYECKHH Pl HANPSKeHHH MeTamios. O6IHe CIIoCo6E!
MOy 4EHUS METAJUTOB

O61man xapakrepucruka MeTamio [A-rpymmst Ilepuopuyeckoi
CHCTCMbI XMMUYECKHX 3/eMeHTOB. Harpuit n kamuit: nonydenue,
(u3uYecKHe 1 XUMHYECKHE CBONCTBA, NPHMEHEHHE TIPOCTHIX BEINECTB
U UX COEIMHEHUH

O61mas xapakTepuCTHKA METAIUIOB ITA-rpynmer Iepuoaudeckoit
CHCTEMBI XMMUYECKHX 3IEMEHTOB. Maruuii 1 Kansimil: noxydenue,
(rsngecKre B XMMHYECKHE CBOMCTRA, TIPHMEHEHHE IIPOCTEBIX BEILECTB
U UX COEIUHEHHHA

ZKECTKOCTE BOIBI M CIIOCOOHI €8 yCTpaHEeHuUs

ATIOMUHHH: TIONTyYeHre, QU3HIECKHE U XUMHUIECKHE CBOMCTBA,
IpPUMEHEHUE

AM(}OTEepHBIE CBOHCTBA OKCHIA ¥ THAPOKCH/IA AMIOMHHHS,
THIPOKCOKOMILIEKCHI aJIFOMUHUS, HX IPUMEHEHHUE

Pelienne 3a1a4 pasMuHbIX THIOB

IIpakTryeckas pabora Ne 7. Penrenue 5KCepUMEHTANBHEIX 3814 110
TeMe "MeTanbl riasHeIx noarpymn”

Bcero Kontponsnse

KomuyectBo yacos Hata

paboTer
1

IlpaxTraeckne H3YICHHA
paboTsI

OneKTpoHHBIe HPPOBLIE
obpa3oBareibHEIE

pecypebl



Neo

83

84

85

86

87

88

89

90
91

92
93
94

95

96
97
98

Tema ypoka

O6mas xapakTepuCTHKa METATIIOB TIOH0YHBIX noarpynn (b-rpymm)
Iepronmyeckoii CHCTEMBI XUMUYECKHX 3JIEMEHTOR

DH3HCCKHE U XHMHYECKHE CBOHCTBA XPOMA H €TI0 COEUHEHMH, HX
IpUMEHEHHE

Baxwueiimue coenunenus Mapranna. [lepmanranar kamus, ero
OKHCJIMTEJILHEIE CBOMCTRA

Du3nyecKue 1 XHMUYECKHe CBOWCTBA JKelle3a ’ ero COEIUHEHHH.
[Tomy4eHue u IpUMeHEHNE CIUIABOB JXKee3a

DH3HYECKHE U XUMHYECKHE CBOMCTRA MEIIH U €€ COSHHEHUMN, UX
NIpUMEHEHHE

Du3nyYecKue ¥ XAMHYECKHE CBOMCTBA IIMHKA H €ro COeTHHEHHH, HX
IpUMEHEHUE. [ HAPOKCOKOMILIIEKCH] ITUHKA

[TpaxTrgeckas pabora Ne 8. Pemenue OKCIIEPUMEHTAILHEIX 3a/1a4 10
TeMe "Metaiisl 1060uHbIX moarpymn”

Pemenwne 3aja4 pa3IMuHEIX THIIOB

O6ob6urenue u cucTeMaTH3aIHs H3YIEeHHOro MaTepHalia 110 TeMe
"Metamibr"

Konrponsnas pa6ora no reme "Mertams:"
AHaIH3 pe3yIbTaToB KOHTPOILHON PaboThl, KOPPEKIKS OMIAGOK

Ponb xumuu B o6ecnedennn ycToHIMBOr0 PasBHTHS YeI0OBEIECTRA.
IToHsATHE O HAay4YHBIX METONAX HCCIIEIOBAHHS BEMIECTR

Hay4Hble NpUHIUITE OpraHU3alil XUMHIECKOTO IIPOU3BOJICTBA.
IIpombitennbie cioco6sl NOTyYenus BayKHEMIHX BEMECTR

XuMHYECKOE 3arps3HEHHE OKPYIKAFOIIEH Cpelpl ¥ €ro MocaeaCTBUS
XUMMs M 37I0POBBE YesioBeKa. JIeKapCTBeHHBIE cpencTBa
Xumust nuiy. Pois xuMum B o6ecreueHnd NHIMEBOH 6e30MacHOCTH

KonuyecTso yacos

Beero Konrtpomsusle Ilpaktuyeckume H3YYEHHS

paboTel

paboThl

Hata

OneKTpoHHBIE H(POBEIE
obpa3oBaTenbHEIE

pecypehl



No Tema ypoka Kommuectso yacos Jara  Dnexrponusie mudpoBse
1/ Beero Kontpomsnbie IlpakTuueckue H3Y9EHHS obpasoBarenbHEe
paboTer paboThl PECYpCEHI

99 Kocmerndeckue u napdhroMmepHsie cpencrea. beitoBas xumus 1

100 Xumus B ctpoutensctee. Baxueiimue CTPOMTEJNILHEIE U 1
KOHCTPYKIIHOHHBIE MaTepHAIBI

101 Xumus B censckoM xo3siicTae. Opranuyeckue 1 MUHEpaJIbHEIE 1
ynobpenus
102 Cucremarusanus u 06061menne 3HaEm# M0 TeMe 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 - 8

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITIPOIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI AVl YYEHUKA

METOAWYECKHUE MATEPHAJIBI IJIS1 VAUTEJIS



