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MHNOACHUTEJIbHASA 3AIIMCKA

Pabouas nporpamma 1o XuMuu Ha ypoBHE CpeAHero ooiero oopazoBaHus pazpadboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oeneparnuny, TpeOOBaHUH K pe3yabTaTaM 0CBOCHHUS (efepatbHON 00pa30BaTEIbHON MPOTPaMMBbI
cpennero  obmero  o6pazoBanusi(POIl  COO), mnpencraBieHHbix B DeaepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konnenmum mpenonaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHsl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHUsg Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, IPU3BAHO
obecrieunTh 00IIC00Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOAUMYIO IJIsl aJaNTalliy UX K OBICTPO MEHSIFOIIIMMCS YCIIOBUSAM >KU3HU B COLIMYME, a TAKKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHM3alusax MpodeccnoHalbHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHUTUIHH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKAHMUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENILCTBOM TOMY SIBJISIOTCS CJICAYIOIIUE BBITOJHIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ HH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE

MIPEACTABICHUS O NENSIX, COACp>KaHUM, OOIIeH cTparerud OO0ydeHHUs, BOCIHUTAHUS U
pa3BUTHs OOYYAIOIIMXCS CPEICTBAMH TMPEAMETA, U3y4aeMOT0 B paMKax KOHKPETHOTO
npodus;
® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET onpeJieTIeHuE:
MPUHIIMIIOB  CTPYKTYPHUPOBAHHUS UM  TOCIEJOBATEIBHOCTH HU3y4YeHUsS y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTEePUCTHK; MOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH O0Opa30BaTEIbHBIX
JOCTIDKCHHN O00y4aroluxcs B paMKax HTOTOBOM aTTecTalluu B (QopMe €IMHOTO
roCyJapCTBEHHOT'O K3aMeHa M0 XUMHUH.
[Tporpamma asnist yrinyOIE€HHOTO U3YUEHUS XUMHUH:
® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COECpKaHKE, 00s3aTeNbHOE ISl U3YUEHUS
B paMKax OTIEIbHBIX  mnpoduieil, NpeaycMaTpuBaeT  paclpeneiieHne u
CTPYKTYpUPOBAaHHE €r0 MO KJIaccaM, OCHOBHBIM COJEpPKATENbHBIM JTHUHUSM/pa3ienam
Kypca;
e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHAYEMOTO JUIsl U3YYEeHHUS
OT/IENIbHBIX TEM;

e [peasiaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTD U3yUeHHs yueOHOTro MaTepuasa ¢ yuéTom
JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEXIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Leleil W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBpPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKH ITUIAHUPYEMBIX pPE3yJIbTaToOB



OCBOCHHMSI OCHOBHOW 00Opa30BaTeIbHON MPOrpaMMbl CPEIHET0 O0IIero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JIEHCTBUM OOYYaIOLIErocss IO OCBOCHHUIO COJEp)KaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe 10 XMMHUH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHueM XMMHUHU Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHusl. 3a MpeiellaMy yCTaHOBICHHOM
IpOrpaMMoOil 1o XUMHM 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH copepkaHus y4eOHOro
npeamera «XUMHUsA» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOMN COCTaBIISAOLIEH, KoTopas
JIOJDKHA OIPENENAThCS B COOTBETCTBUU C HAIPABJICHUEM KOHKPETHOTO NMpopuiist o0yueHusl.

B coorBerctBuM ¢ koHuentyaabHbiMM nojoxeHusMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriry0JaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHoro o0yueHus Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJIEHHOTO U3YUEHUs HAPaBJIeH Ha
pear3aIHio MPEEMCTBEHHOCTH C MOCJICAYIOIIMM ATAMOM MOTyYSHUS XMMUYECKOTO 00pa30BaHUs
B paMKaxX U3y4eHMsI CHELHAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUYECKUX JUCLUILIMH B By3axX U
OpraHu3alUsaX CpeAHero NpodeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBA3M M3yuyeHHe mpeaMera
«XUMUS» OPUEHTUPOBAHO NMPEUMYIIECTBEHHO HA PACHIMPEHUE U YIIIyOJeHHE TEOPETUYECKON 1
IPAaKTUYECKOM MOJArOTOBKM OOY4YarOLIMXCs, BBIOPABUIMX ONpeAeiIEHHbIH Mpoduib o0ydyeHus, B
TOM 4YHCIE C MEPCIEeKTUBOM MOCIEIYIOIEro MOJIYyYeHHs] XMMHYECKOro oOpa3oBaHHUS B
opram3anusax npodeccuoHaasHOro oopazoBanus. Hapsiny ¢ atuMm, B cBere TpeboBanuii ®I'OC
COO k mIaHHpyeMBIM pe3yJbTaTaM OCBOEHUS (enepaabHO 00pa30BaTeIbHONW MPOrPaMMEbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHue 3a/1a4 BOCIUTAHUS U COLIMAIBHOTO Pa3BUTHs 00ydarolmxcs, Ha (GOpPMUPOBAaHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUHN palMoHaTu3aluu y4eOHOro Tpyzna u 000OIIEHHBIX
CHOCO00B JEATEIbHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HAIIPEIMETHBIA XapaKkTep.

CocTaBisiomuMu npeaMera «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMy COAEP)KaHUS 3TUX KYpCOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusx 0a30BOro u
yriay0nEHHOrO ypOBHEHM U3yUEHUS IpeaMeTa.

OcHOBY cozepxxkanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHudeckas
XUMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TMO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaxX MX COEJIMHEHUN HA OCHOBE PACIIMPEHUsS U YIIIyOJIeHUS NMPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMS peaklUid, pacCMaTpUBAEMbIX C
TOUYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruognieckoro 3akoHa u
[lepuonuueckoil  cuUCTeMbl ~XMMHUYECKHMX  DJEMEHTOB  Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHHUH pu e€ 00pa3oBaHUM U pa3pylIEHUH, a TAKXKe C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBanus. M3yueHne TUIOB peakiuii JonoaHseTcs GopMUpoBaHHEM
MpeJICTaBICHU 00 AJIEKTPOXMMHUYECKUX Mpoleccax M 3JEKTPOJIM3€ pacIiulaBOB U pPacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMH TP PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH



COCTMHEHUH yJensieTcsi 0co00e BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX 3P (HEeKTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIHi.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YUYEHHS IJIS KJIACCOB OTIpeIeIEHHOTO MPpoduIIs (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHUE CMEKHBIC IPEMETHI.
Tax, HanpuMep, B coJiep:KaHUuU IpeaMeTa sl KIIacCOB XUMHUKO-(U3UUECKOTo Mpoduiist 60JbII0e
3HayeHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuana o obmed xumuu. [Ipu uzyueHun
npeaMeTa B JaHHOM cllydae akIeHT OyJeT cieslaH Ha OOLIHOCTh METOO0B MO3HAHUSs, OOLUTHOCTh
3aKOHOB M TEOPUH B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJIsipHasi Teopus (MOJIEKyIsipHasi Teopus B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DSJIEKTPOJIN3a,
IPEJCTABICHUS O CTPOCHUH BEILECTB U JAPYTOE.

B 10 ke Bpems B copepyKaHUU IpeaMeTa il KIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOpPOWM BXOIAT, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JHMMU/bL, OEJKW, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTABE M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB
CIIy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIIECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPECHUSI.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HaAyYHBIX 3HAHUN M3YYeHUE MpeMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEJAMETHBIX CBA3SX C y4eOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyyenun ydyeOHOro mpeamera «XHUMHs» Ha YrIIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OPMUPOBAHME OCHOB HAyKM XMMHUHU Kak o00jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3anaun Ha yriayOJa€HHOM YpPOBHE M3y4U€HUs
npeMeTa TPEAToIaraeT peain3alnio TaKuX Ieel, Kak:

e (opMupoBaHME NPEACTABICHUI: O MaTepUaIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
MI03HABAEMOCTH SIBIICHUH MTPUPOJIBI, O MECTE XHMHHU B CUCTEME €CTECTBEHHBIX HAYK U €€
BeAyIIeH poiii B OOECIEYCHHH YCTOWYHBOTO DPa3BUTHS YEJIOBEYECTBA: B PEIICHUU
npo0JeM HKOJIIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/JaHMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00eCTIEYeHUU
paLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHUM MHUPOBO33pEHHUS U 0OLIeiH
KYJBTYpBl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOHOM cpeie;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XHUMHUECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpa: (yHAAMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPUH
XUMHHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJSIPHOM, HAIMOJEKYJISIPHOM, O TEpPMOJMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XHMUIECKOM
PaBHOBECHH, PAcTBOpaxX M JUCHEPCHBIX CHCTeMax, 00 OOMIMX HAyYHBIX MPHHIIUTAX
XUMHYECKOTO TIPOU3BO/ICTBA;



dbopMupoBaHHe Yy OOYyYarOMIMXCS OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUN JUId OOBACHEHMs KJIIOYEBBIX MJIEH U mpobiem
COBPEMEHHOM XUMHH, 1 OOBACHEHHMS W IPOTHO3MPOBAHUS SIBICHUH, HMMEIOIIUX
€CTECTBEHHO-HAYYHYIO IPHUPOJY; TPaMOTHOIO pelleHUs IpoOiieM, CBSA3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKUM C IO3ULHUHA SKOJIOTMYECKOU
0€30MaCHOCTH IOCIEACTBUNM OBITOBOM U IPOU3BOJCTBEHHOM JEATEIBLHOCTU YEIIOBEKA,
CBSI3aHHOU ¢ XMMUYECKHM IPOU3BOACTBOM, HCIIOJIb30BAaHHEM U IepepabOTKOM BEIIECTB;
yriiyOjieHHe NpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX Ui
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, UMEIOIIMX MECTO B IIPUPOJE, B IPAKTUYECKON JEATEIBHOCTH U IIOBCEHEBHOM
JKU3HHU.

B nnane peanuzannu nepBooYepeHbIX BOCIIUTATEIBHBIX U PA3BUBAIONINX (DYHKIIMNA IETOCTHON

CUCTCMbI CPCAHECTO O6IH€FO O6paSOBaHI/I$I IIpU U3YUYCHUU MMPEAMCETA «XUMHUA» HA YFJ'IY6J'IéHHOM
YPOBHE OCO6YIO AKTYaJIbHOCTDb HpI/IO6peTaI-OT TaKuUC OCJIN U 3aJa4u, KaK:

BOCIIMTAaHUE YOEKIEHHOCTH B II03HABAEMOCTH SIBJIEHUN MPHUPOABI, YBAXKEHUSA K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHYECKHX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00I[EUEeTIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CIocOOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO KakK YCIOBHIO YCIHEIIHON
npo¢eCCHOHATBLHON M OOLIECTBEHHON JesTeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U OTPEOHOCTH B 310POBOM 00pa3e >KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pPa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl, = HpUOOpETeHHEe  OmblTa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JeSITeTbHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B

Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenMer u 3HAUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COEIUHEHMII.

DJEeKTPOHHOE CTPOCHHE arToMa YIJepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOYKHOCTH aTOMa yriepojaa. XMMHUUYECKasl CBA3b B OPraHUYECKUX COCIMHECHUSX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (0OMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THUITBI IEpeKpBIBAaHMS AaTOMHBIX OpOHUTAJICH, G- 1 T-
cBs3u. OpuHapHasi, ABOWHas W TpoiHas cBa3b. CrmocoObl pa3pbiBa CBsI3€i B MOJEKYJax
opraHuueckux BemiecTs. [lonsTue o cBOOOIHOM paauKaie, HyKIeouiie u AeKTpoduie.

Teopust cTpoeHuss opraHudyeckux coenuHeHuii A.M. byrinepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUYE€HUE TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTPOHHBIE J(PQEKTHl B MOJEKYlIaxX OPraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o kiaccudukanuu opranndeckux Bemiects. [lonsTue o GyHKIIMOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coenmuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobOennoct W KilaccuuKalus  OpraHudyeckux  peakiuil.  OKuCIUTENTHHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUH.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB W MaTepualaMHd Ha UX OCHOBE, OMBITHI IO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBAHUE MOJEIIEH MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Yraesoaopoasl.

Anxanbl. ['omonoruueckuil psii ankaHoB, obmas GopMyina, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHWMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, N30MEpPU3ALNH, TETUAPUPOBAHUSA,
HUKJIA3AUY, NUPOJM3a, KpeKuHra, ropeHus. lIpexncraBieHne O MeXaHHU3ME pEaKUUl
PaAMKaIbHOIO 3AMEILICHHUS.

Haxoxnenue B mpupoie. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOMCTB MasbIX (IMKJIOMPOMNAH, IMKJIOOYyTaH) M OOBIYHBIX (IIMKJIOTIEHTaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuii psj ankeHoB, o0mias Gopmyina, HOMEHKIATYpa. DJIEeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpPHAM3aIMsA aTOMHEIX opOuTaneii
yriaepoja, - u n-cBsizu. CTpyKTypHas U reoMeTpuieckas (Iuc-tpaHc-) nzomepus. Gusnueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -



MOJIOKEHUE MpPH JTBOWHOM CBSI3M, NMOJuMepu3auuu W okucieHus. [IpaBuio MapkoBHUKOBA.
KavecTBeHHbBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI NOTYUYEHUS M IPUMEHEHHE AITKCHOB.

Ankanuensl.  Knaccupukamuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB CONMPSIKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. I[lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
MOJIyYEHUS U MPUMEHEHHE aJIKaJeHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aJKHMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMu U TPUMEpHU3alluu, OKUCIeHHs. KUcIoTHbIE CBOICTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peaknuu Ha TPOHHYIO cBs3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKMHOB.

ApomMarudeckue yrieBoopoas! (apeHsr). 'omonornyeckuit psix apeHos, odmas popmyna,
HOMEHKJIaTypa U MU30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a M €ro roMOJIOrOB: peakluu
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peakluu MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB O6eH3oa. [IpeacraBneHue 06 OpUeHTUPYIOLIEM IeHCTBUU 3aMECTUTENEH B
OCH30JIBHOM KOJIbIIE Ha MpPHUMEpPE AIKHIBHBIX PAJUKANOB, KapOOKCHIIBHOW, THIPOKCHUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YEeHNs U IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3sl. HedTh u e€ mpoucxoxaenue. KameHHbII
yrojib U OPOAYKTHI ero mnepepadorku. CrnocoObl mepepaboTKu HEePTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipoaykrer nepepabotku HedTH, UX
MPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IUYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amelneHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Miénoud. BzaumonelicTBue
JUTaJIOTEHAIKAHOB C MarHueM M LMUHKOM. [IoHsATHE O MEeTaloOpraHu4ecKuX COEIUHEHUSIX.
Hcnonp30BaHne TallOT€HIIPOM3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHWYECKHUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M HUX NPEBPAILCHHUI: H3ydeHUE
(u3MUecKnuX CBOMCTB YIiIeBOI0OPOIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PeaKIfil yriIeBo10po10B
pa3IMYHBbIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJIvs, B3aUMOJICUCTBHUE alleTUIIEHAa C aMMHAYHbIM pacTBOpOM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa U BOAOpPOJa B OpPraHMYECKHUX BEIIECTBAX, IOJyYEHHE JTHIEHA U
U3YYEHHUE €ro CBOWCTB, O3HaKomuieHue ¢ kosutekuusmu «HedTte» u «Yromp», ¢ obpazmamu
IIacTMacc, KaydykoB M  PE3UHBbl, MOJEIUPOBAHHWE  MOJEKYJT  YIJIEBOJOPOAOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenpHBle OAHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyNn (Ha MpUMepe MeTaHola u
sTanona). ['omonornyeckuit psia, obmias popmyna, H30Mepus, HOMEHKJIATypa U KIAcCU(PUKAIIUS.
du3nyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBSI3UM MeEXIy
MOJIEKYJIaMH CUPTOB. XMMHUYECKHE CBOMCTBA: PEaKUU 3aMeIlIeHNUs, AeTHApaTallH, OKUCICHHUS,



B3aMMOJICICTBHE C OPraHWYECKUMU U HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIy4YEeHHUsSI U IPUMEHEHUE OTHOATOMHBIX CITHPTOB.

[TpocTeie 2¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3HMYECKUX M XUMUYIECKHIX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKOJIb M TiuuepuH. dusnueckue U XUMHUYECKUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACWCTBHE C OPraHUYECKUMH W HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHbIe cnupThl. IIpencraBienue o MexaHu3me
peakiuii HykieopuIbHOTrO 3amenieHus. JleiictBue Ha opraHusM yenoBeka. CrocoObl MoyyuyeHus
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
Ousnueckue cpoiictBa (henoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KayecTBeHHBIE
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHue (eHona.
®enondopManbaeruaHas cMoa.

KapOoHunbHbIE COEIUHEHUS — QIbJErHIbl M KETOHBl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyina,
u3oMepuss ¥ HoMeHkiaTypa. dusmueckue CBOWCTBAa ajbJAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOWCTBA aNbACTHIOB M KETOHOB: peaknmuu mpucoequHeHus. OKHUCICHHE albJIeTu/0B,
Ka4eCTBEHHBIE peakiuu Ha anbaerugpl. CrocoObl MOMY4YEeHUS W NPUMEHEHHE ajbJCTHIIOB U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmdeckue CBOMCTBA OJIHOOCHOBHBIX
IpeleIbHBIX KApOOHOBBIX KMCIOT. BomopoaHbIe CBSI3U MEKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XYMUYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3Tepu(UKalNU, PEAKIHH C Y4aCTUEM
YIJI€BOAOPOAHOTO paaukaga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KuCIOTHL. [loHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCJIOT — CIOXHBIX 3¢pupax. MHoroo6pasue kapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBHIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTEapHHOBAs, TAJIbMUTHHOBAs, OJICWHOBAS, JUHO/IE8As, JUHONEH08ds KHCIOTHL. CrocoOsl
MIOJTyYEeHUS ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upsl. 'oMonoruueckuil psa, obmas Ghopmyina, ©30MepHUs 1 HOMEHKJIATypa.
dusnyueckue 1 XMMUYECKHEe CBOWCTBA: THAPOIIN3 B KUCIION U IIEJIOUHON Cpefie.

XKupsl. Ctpoenue, pusnyeckre U XMMUUYECKHE CBOWCTBA HUPOB: TMIPOINU3 B KUCIOH U
meno04Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBpBUTA KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeonoB (MOHO-, AM- H
noymcaxapuael). MoHocaxapuapl: TJIOKO3a, (PYyKTO3a, TajakTtosa, pubo3a, Ie30KCHpubo3a.
dusnueckue CBOMCTBA U HaxoxieHHe B mpupoje. dotocunTres. XuMHU4eckre CBOMCTBA IIIOKO3bI:
PEAKIMHU C YYaCTHEM CITUPTOBBIX U alIbJECTHIHOM IPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEeHHeE.
[TpuMeHeHHe TII0KO3bI, €€ 3HaUCHHE B KHU3HEIeATeIbHOCTH opraiusma. Jlucaxapuasl: caxaposa,
MaJIbTO3a M JakTo3a. BoccTaHaBnuBaronye ¥ HEBOCCTAHABIMBAIOIIUE AMcaxapuabl. [ uapomnus
mrcaxapuaoB. HaxoxxaeHne B mpupoje U npuMeHeHue. [lonmucaxapuipl: Kpaxmali, TIIHKOTeH U
nemtono3a. CTpoeHre MakpoMOJIEeKyd KpaxMaia, TJIMKOTeHa H IeIUTIoNIo3bl. Dusndeckue



CBOICTBA Kpaxmajyia M LEJUTI0I03bl. XUMHUUYECKHE CBOMCTBA Kpaxmaia: THAPOJIU3, KAYeCTBECHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA WEIUIIONO3bI: THIPOIN3, NOJdy4deHue 3(upos
1eJuTi010361. [loHsTHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBINA MIEIK).

DKCIepUMEHTaIbHbIE METOJbl M3YyUEHHUs BELIECTB M WX IMPEBpAIICHUIN: paCTBOPUMOCTD
Pa3IMYHBIX COIUPTOB B BOJIE, B3aMMOJICUCTBHUE 3TAHOJIA C HATPUEM, OKUCIICHUE 3TUJIOBOTO CIUPTA
B aJIbJIETU]l Ha PACKAJIEHHON METHOW IPOBOJIOKE, OKHUCICHHE STHIIOBOTO CIHPTA TUXPOMATOM
KaJus (BO3MOXKHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), KAYECTBEHHbBIE PEaKIMK Ha albIeTUIbI (C
ruapokcuaoM nuammuHcepeOpa(l) m  rumpokcuamom  wmemm(ll)), peakmus rmmepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl ¥ heHoIbD», «KapOoHoBbIe KUCTOTHL. CII0KHBIE
3pUPBD».

A3oTcoepxaiue OpraHudeckne coeJMHeHusl.

AMUHBI — OpraHuYeckwe TMpoHW3BOAHbIE ammuaka. Kraccudukamuss aMUHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOECHUE MOJEKYI,
oOmas dopmyna, u3oMepus, HOMEHKJIaTypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBa
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUIUPOBAHUE, B3aMMOACHCTBHE MEPBHYHBIX
aMHUHOB C a30TUCTOMN KUCI0TON. CONM aJIKUIIAMMOHHS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTHdeckoro psna. Ctpoenue anuwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJjekyse aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennple peaknuu Ha aHWwinH. CIOCOOBI TOJNydeHUS W MPHUMEHEHUE alu(aTUICCKUX
amuHOB. [lonydyeHne aHuWIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u uzomepusi. OTenbHble IPeICTaBUTENN (i-aMUHOKHUCIIOT:
[JIMLYH, anaHiuH. Ou3ndeckre CBOICTBAa aMUHOKHUCIIOT. XMMUYECKHE CBOMICTBA aMUHOKHUCIIOT KaK
aM(OTEepPHBIX OPraHUYECKUX COSAMHEHUN, peaKIs MOJUKOHIEH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupogHbie moauMepsl. [lepBudnasi, BropudHas U TPETHUHAS CTPYKTYpa OEIIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOIN3, ACHATYpaIisl, KAUeCTBECHHBIC PEaKIIU Ha OEJKH.

DKCIepUMEHTAIbHBIE METOJIbl M3YYCHHS BEIIECTB M HMX MPEBpAlIEHUN: PACTBOPEHHUE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU HA OENKH, pelieHue
HKCIIEPUMEHTANIBHBIX 337a4 IO TeMaM «A30TCOAEpIKAIME OPraHUYeCKHE COCIUHEHUS» U
«Pacno3HaBaHNe OPraHMYECKUX COCIUHEHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEeHb MOJMMEpU3AIuU, CpPeAHsss MoJieKysipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNN — TTOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

[Tommmepubie maTepuansl. [ImacTMaccsl (TOJUATUIIEH, TTIOTUIPOITUAIICH, TOTHBUHUIXIIOPH]I,
MOJIMCTHPOJT, TTOTMMETHIIMETAKPIIIAT, TTIOJTMKAPOOHATHI, MOTUATIIICHTepedTanaT). Y THiIn3amnus u
nepepaboTKa MIacTuKa.

DnacToMephl: HATypalbHBIA KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIueHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHbBIE (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).



[Tonmumepsl cienManbHOTO Ha3HaueHus (TeI0H, KeBIap, AIEKTPONPOBOISAIINE TOTUMEPHI,
OuopaszinaraeMble OJUMEPBHI).

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M WX IPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3aMu TMPHUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAacC, Kay4yKOB, peIICHUE
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacro3HaBaHue MmacTMace U BOJIOKOH.

PacuérHble 3a1aun.

Haxoxnenue MoiexyasspHOi popMysibl OPraHu4ecKoro COeIUHEHHS [0 MacCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHE MOJIEKYJISAPHOU (OpMYIIbI OPraHHYECKOTO
COeTMHEHMS 110 Macce (00BEMY) ITPOIYKTOB CTOPaHUs, 110 KOJMYECTBY BellecTBa (Macce, 00bEMY)
IOPOAYKTOB pPEAKIMKU W/HIM HMCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (OpPMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOHCTB MJIHM CIIOCOOOB MOJYYECHHS,
OTIpeIeJIeHUE IO BBIXO/IAa IPOAYKTA PEAKIIMU OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzarus MexnpeaMeTHBIX CBS3€H MpH U3yd4eHUU opraHudeckoid xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTHUIA, TIPUHATHIX B OTJENbHBIX MPEJAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE TOHATHUA: SIBJICHHUE, HAy4dHBIM (akT, TUMOTE3a, TEOPHs,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKaius, HAOIIOICHWE, M3MEPEHHE, SKCIIEPHUMEHT, MOJIEINb,
MO/JICIIMPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUHN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEHIECTBA, (PH3UYECKHE BEITMUYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, dbuocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUII NUTaHUSA, OpoXeHUE, (POTOCHHTE3, IbIXaHHE, OCIKH,
YTJIEBOIbI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: nonesHsle HCKONMaeMble, TOIUIUBO.

TexHONOTHs: MHUIIEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopernyecKkue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMent. M3oronsl. CTpoeHHE 3J€KTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHU. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKUX SJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenernenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTANIsIM. ODJEKTPOHHBIE KOH(PHUTYypamiii aTOMOB DJEMEHTOB
MEPBOrO—4E€TBEPTOrO TMEPUOJIOB B OCHOBHOM H BO30YXIEHHOM COCTOSIHUH, DIICKTPOHHBIE
KOH(UTYpAIlMA HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonnueckuii 3akoH u llepuonnueckas cucrtemMa XumMuyeckux d3yemeHToB J[.U.
MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM M
nepuoaM. 3HaUeHHE nepuoaudeckoro 3akona /.M. Menpeneena.



Xumuueckasi CBsA3b. BUAbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, MOHHAs, METAJUIMYECKas.
MexaHnu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-AKIEITOPHBINA. DHEPTus U
JMHA CBsA3U. lI0NSpHOCTH, HAIIPABICHHOCTh M HACHIAEMOCTh KOBAJICHTHOM CBsi3u. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BajieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BeniectBa MOJNIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THUIBI KPUCTAIUIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonarue o nucnepcHbix cucremax. ctuHHbie pacTBopsbl. [IpencraBienne 0 KOJUIOMIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpauus. HacelllleHHble ¥ HEHaChILEHHBIE  PacTBOPHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHUBHAIbHBIC Ha3BaHUS
OTAEJBHBIX MPEICTABUTENICH HEOPTaHUYECKUX BEILIECTB.

Knaccugukarus XuMIYeCKUX peakifii B HEOPTaHUYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXPAaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS M IPEBPALICHUS DHEPTUU MPU XUMUUYECKUX
peakuusx. TernoBbie 3QPEKTh XUMUIESCKHX peakuii. TepMOXuMHUIECKHUE YpaBHEHUSI.

CKopOoCTh XUMHUYECKOUN peakIny, €€ 3aBUCUMOCTh OT Pa3iIMuHbIX (akTopoB. ['oMoreHHBIE
U reTeporeHHble peakunu. Kataius u kataam3aropsl.

OO6paTtumbie 1 HeOOpaTUMBbIE peakIi. XuMU4ecKkoe paBHoBecre. KoHcTaHTa XMMHUYECKOTro
paBHOBecus. (DaKTOPBI, BIMAIOIIME HA ITOJOKEHUE XUMUYECKOTO PaBHOBECHS: TeEMIEpaTypa,
JIaBJICHUE U KOHIICHTPALMU BELIECTB, YUacTBYIOIMUX B peakiuu. [Ipunuun Jle [llarense.

OnekrponauTuueckas auccouuanus. CunbHble W cinabble  3eKTposiuThl. CTeneHb
nuccormaiuu. Cpefa BOJHBIX PacTBOPOB: KUCJIOTHAs, HEHWTpasibHas, IiernouyHas. BogopoaHbii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiuu nonHoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Iponeccsl OKHUCIEHUsS U BOCCTAaHOBJICHMS. BakHeHIIMe OKHUCIMTENU U
BOCCTaHOBUTENH. MeTOI 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl HM3YYEHMsS] BEIIECTB U HUX MPEBpAlICHUI: pa3lioKeHue
IepoKCcUZa BOAOPOAA B IPUCYTCTBUM KATAIM3aTOPA, MOJEIM KPUCTALIMYECKUX PELIETOK,
IPOBEJCHUE peakuuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pacTBOPOB C TIOMOIIbIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu 1
MOJI0KEHUE XUMHUYECKOTO PAaBHOBECHS.

Heopranuveckast xumusi.

ITonoxxenue HemertaiuioB B llepuommueckoin cucrteMe XuMHYeCKUX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (DuiznyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

Bognopon. Ilonyuenue, ¢puzndeckue U XUMHUYECKHE CBOMCTBA: PEAKIUU C METAJIaAMH H
HEMEeTaJlIaMHi, BOCCTAaHOBUTEIbHbBIE CBOWCTBA. [ MapHabl. TOMIIMBHBIE JIEMEHTHI.



["anorensl. Haxoxzaenue B mpupoje, crnocoObl MoidydeHus, GU3NYECKue U XUMHUYECKHe
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHEeNIMEe KHUCIOPOACOAEPIKALINE COCIUHEHUS TaJOT€HOB.
JlaGopaTopHbIe ¥ IPOMBIIIIICHHBIE CIIOCOOBI MTOTyYeHHS TaloreHoB. [I[puMeHeHue rajJoreHoB U ux
COCIMHECHU.

Kucnopon, o3o0H. JlaGopaTopHble W HPOMBIIUICHHBIE CHOCOOBI MOJYYECHHUsI KUCIOPOJA.
Ouznyeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPoa U 030Ha. OKCHUIBI U IEPOKCUIBL.

Cepa. HaxoxxneHume B Hpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KUCIOTBl U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KkucioThl. [IpumeHeHue cepbl U eé
COCIMHECHU.

Azor. HaxoxnaeHue B Tpupoae, CIOCOObl TONydeHHUs, (pU3MUEeCKHe U XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpumeHeHue a3oTa M €ro coeauMHEHU. A30THbBIC
ynoOpeHusl.

®ochop. Haxoxaenwe B mpupoae, crnocoObl MoilydeHus, GU3NYECKue U XHUMHUYECKUE
coiictBa. @ochunst u pochun. Oxcuast pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. Docopusie ynoOpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTporHblie Moaudukanuu. Duzndeckue u
XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaomM. Oxkcun yraepona(ll), okcua
yriepona(lV), yromnpHas kucinoTa u €€ cosii. AKTHBHPOBAHHBINA yroiib, agcopouns. OymepeHsl,
rpadeH, yriepoanbie HaHOTPYOKH. [IpuMeHeHne MpOoCThIX BEIIECTB, 00PAa30BAaHHBIX YTIEPOIOM,
U €r0 COeIMHEHU.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOTydeHHs, (U3HUYecKue U XHUMHUYECKHE
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coeauHenuil. CTEKI0, ero nojy4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramion B [lepruoanueckoi cucreMe XUMUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTailioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[IpumeHeHne MeTaiIoB B ObITY M TexHUKE. CIIaBbl METAIIOB.

DIEKTPOXUMUYECKUN Psi/T HANIPSHKEHUN MeTauioB. O01me crocoObl MOTy4eHHs] METAJIJIOB!
TUAPOMETAJUTYPrusi, MUPOMETAIUTYPrusl, dNeKTpoMeTayprus. [IoHsTHE 0 KOPPO3UU METAJLIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OOmas xapakrepuctika MetayuioB |A-rpynmnel Ilepuoaudeckoil cUCTEMBbl XMMHUYECKHX
sneMeHTOB. Hatpuii u kanuil: monydenue, pu3anueckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
arIeMeHTOB. Maruuii v Kanpuil: noiaydenue, Gpu3nueckre U XUMUYECKUe CBOWCTBA, IPUMEHEHNE
MIPOCTHIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOJIbI U CITOCOOBI €€ YCTpaHEeHHU .

AJNIOMHHHHR: TIONy4YeHUE, (U3NYECKue M XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTEepHbIE CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
THJIPOKCOKOMITIIEKCHI aTFOMUHHUSL.

OOmast xapakTepuCTHKa MeTalioB moOouHbix noxarpynm (b-rpymnm) Ilepuoanyeckoit
CHCTEMBI XMMUYECKHX 3JIEMEHTOB.



Du3nYecKue U XMMUYECKUE CBOMCTBA XpoOMa M €ro coeuHeHu. OKCHIBI U TUAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
ITony4yeHnue U npuMEeHEHUE Xpoma.

®u3nyeckue M XMMHUYECKHE CBOMCTBA MapraHiia M €ro COeJUWHEHHH. Baxuenmue
coenuHenus mapranua(ll), mapranna(lV), mapranuna(VI) nu mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®Pu3nuecKue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAuHeHui. OKCuabl, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(lll). [lomydenrne u npuMeHEeHHE Kejle3a U ero CIJIaBOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA MeU U €€ coeauHeHui. [lonyuenue u npumeHeHune
MeIU U €€ COCIMHEHUM.

[{uHK: monmyyenue, GpU3NYeCKre U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHA
Y TUJIPOKCHJIA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne HuHKa U €ro COeIMHEHUH.

DKcrepuMeHTaIbHbIE METO/IbI U3YUSHHS BEIIECTB M MX MPEBPALCHUN: H3y4eHHE 00Pa31oB
HEMETAJJIOB, TOpeHue cepul, docdopa, xKeneza, MarHus B KUCIOPOE, U3YUYECHHE KOJJICKIIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIEIOYHBIX U IIEIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYKHO HCITOJIb30BaHKE BUJIEOMATEPHUAIIOB), B3aUMO/ICIICTBHIE IIMHKA U KeJle3a ¢ PacCTBOpaMHu
KHCJIOT U LIEJNOYel, KaUeCTBEHHbIE PEAaKIMM HAa HEOPraHWYECKHE aHMOHBI, KATUOH BOJAOpOAa U
KaTHOHBI METAJIJIOB, B3aUMOJIECTBUE THIPOKCHU/IOB ATFOMUHUS U [IUHKA C PACTBOPAMU KUCJIOT U
1IeJI0ueH, peleHNe SKCIIEPUMEHTaIbHbIX 3a1a4 1o TemaM «I amorensi», «Cepa u €€ coeAMHEHUS»,
«A30T 1 Qochop U UX COCTUHEHUs», «MeTambl TIaBHBIX MOATPYII», «MeTaibl MoOOYHBIX
HOATPYIII».

XuMHA U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HAaydyHBIX
METO/aX MMO3HAHUS U METOAO0JOTUHM HAYYHOT'O HCclieoBaHusA. HaydHble TpUHLKIIBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE CIOCOOB! MONyYeHHs] BaXKHEHIINX BEIIECTB (Ha
nprUMepe MPOU3BOJACTBA aMMMaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombliieHHble criocoObl
MOJIy4EHUSI METAJJIOB M CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKpPYXKarolled Cpelapl U €ro
nocyencTBusi. Poib XumMuu B 00€CTieueHnN SHEPTeTUUeCKON 0€30MacHOCTH.

XuMHUs M 300pOBbe 4enoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosib3oBaHUs
JIEKapCTBEHHBIX MpenapaToB. Poib XuMUM B pa3BUTUU MEIULIMHBI.

XuMUS UM OCHOBHBIE KOMIIOHEHTHI, NMUIIEBbIe J00aBKU. Ponb xuMuun B obecrnieyeHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoro
UCTIOJIb30BaHUS MpenapaToB OBITOBOM XMMUU B MIOBCETHEBHOMN JKHU3HU.

XVMHS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHus B CEIBCKOM X03s1icTBe. OpraHrdecKrue 1 MUHEPAIbHBIC YI00pEeHHS.

CoBpeMeHHbIe KOHCTPYKLIMOHHBIE MaTEepHUAaJIbl, KPAaCKH, CTEKII0, KepaMHKa. Marepuaibl s
ANEeKTpOHMKU. HaHoTeXHONOr M Y.

Pacuérnbie 3a1aun.

Pacuérsl: Macchl BeecTBa UM 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYAacTBYIOIIMX B PpEaKIMM BEIIECTB, Macchl (00bEMa, KOJIMYECTBa
BEIIIECTBA) MPOJYKTOB pPEAKLMHU, €CIM OIHO U3 BEIIECTB MMEET MpHUMEcH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKluHu, €cly OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
onpeAeséHHON MacCOBOW JOJE€d pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW IO W MOJISIPHOM



KOHIEHTPAallUN BEIECTBA B PAacTBOPE, NOJHM BBIXOAA IPOAYKTa PEAKLIUU OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK U NOHATUMN, IPUHATHIX B OTIENBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1e ecTeCTBEHHO-HAay4YHble INOHATHUSA: SIBJIEHUE, HAydHbIH (pakT, rumoresa, Teopus,
3aKOH, aHalM3, CUHTe3, KilaccupUKalus, IEepUOAUYHOCTb, HAOIIOJACHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TONBI, PAAMOAKTUBHOCTh, MOJIEKYJA, SHEPreTHUECKUI YpOBEHb, BEILIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHME BEILECTBA, UICAIbHBIN ra3, GU3NYeCKUe BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOPOCTb, HEPIrus, Macca.

buonorus: knerka, opraHusM, OJKOcucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, FOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK HEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, ITOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XuMU4ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CENIbCKOXO3SHCTBEHHOE IPOM3BOJCTBO, IMHUINEBAsi IMPOMBIIUICHHOCTh, (papMameBTH4ecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS! IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeHEro o011ero o0pa3oBaHus BbIIEICHbBI
CIEyIOIINe  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCHUHCKON  TpakIaHCKOu
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M CHOCOOHOCTH  OOYYaroLIUXCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, SKOJIOTHYECKOW KYJIBbTYpBI; CIIOCOOHOCTh CTAaBUTH LU M CTPOUTDH KU3HEHHBIC
TIJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeSATENbHOCTH 00yUYaloluXcs B MPoIlecce peann3aun
00pa30BaTeNbHOI 1eATETbHOCTH.

JIMuHOCTHBIE PEe3yIbTAaThl OCBOCHUS NpenMeTa «XUMUS» OTPakaroT cPOpPMHPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3alui
00pa30BaTeNbHOM 1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MIPaBONOPAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMAax M NpaBUiIaX MEXKJIUYHOCTHBIX OTHOIICHHUI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U M03HABATENIbHbBIX 3a/1a4, BHITOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJIEJUI0 OTEUECTBEHHOU
XUMUU;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HaOII0EHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHHHM M IMOCIEAYIOIIEM aHajIu3e
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OIICHUBAThH CUTYAllUH, CBA3aHHBIE C XUMUYECKHMH SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJACHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3HLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHHUS MOCIEACTBHI MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:



MOHUMAaHUS IIEHHOCTEeH 370pOBOTO W 0€30MacHOro o0pasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOuro/IeHHsT TIpaBUl OE30MacHOr0 OOpalleHUs] ¢ BEIIeCTBAMH B OBITY, MOBCEJHEBHOMH
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUATHS BPEIHBIX MpPUBBIYEK (YMOTpPEOJIEHUS aTKOTOoJs,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
0O0I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/a4 COLHUAIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYIY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH AeATEeIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYaTbHOU TpaeKTOPUU 00pa3oBaHus, Oyaylien
po()eCCuu U pean3alui COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHW, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJE KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOieM, BIMSHHUS SKOHOMHUYECKHUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUS] BOIIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTHUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE YKOJOTHYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYJIbTYphI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO pa3BUTUA HAYKH U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOopMUPOBaAHUHU
paloOHaIbHOIO HAYYHOT'O MBILIUIEHHUS, CO3JJaHUHU LIEJIOCTHOTO MpeCTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPHUPOJABI M YENOBEKa, B MO3HAHWH MPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrnr IpodsieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaIbHOU
KYJIbTYPHbI, B PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OSHEPTreTUYECKOW, THUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIINHBI,



00€CreyeHU! YCIOBUH YCIEIHOTO TpyJda U dKOJIOIHMYECKH KOM(POPTHOM KU3HU KaKIO0ro WwieHa
o0I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIIONIB30BATh MOJydaeMble 3HAHUS /IS
aHamM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIUXCS TaHHBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUHM C >KM3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/Jla B Pa3JIMYHbIX cepax npodecCHoHaNbHOMN AeATeNbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yiIbTaThl OCBOCHHMS NPOTPAMMBI MO XMMHW HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUST MHUPOBO33PEHHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOI0B TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHBIE  ydeOHble  JeWCTBUS  (TIO3HABaTeNbHBIE,  KOMMYHHKATHBHEIE,
perynsTuBHble), oOecreunBarouie (GoOpMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CHIOCOOHOCTh ~ OOy4arolIUXCsl  HMCIOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpPCAIbHbIE y4eOHBIE JCWCTBUS B IO3HABATEIBHOH W
COLMAJIBHON MPAKTUKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYECKHE TeiCTBUS:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACSITEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUIEHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUA JIA O6’I)${CHGHI/I$I OTACIIBbHBIX (baKTOB u ﬂBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,



CTPOMTB JIOTHUECKUE PACCYKCHUS (MHIYKTUBHBIE, IElyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PaCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHUS;

IPUMEHSTh B IIPOLECCE MTO3HAHUS MCIIOIb3YyEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIC MOJEIIbHBIC IIPEACTABICHUS IS
BBISIBJICHHS XapAKTEPHBIX IIPU3HAKOB U3y4acMbIX BEILECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LETM U 3aJadyd  HMCCIIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIEHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B KAY€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHMUS M NPOBEICHMS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIH OTYET O MPOJAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $I3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOMH
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((U3nYeckue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYXk/1aeMON TEMbI B X0JI€ JUaora U/Uii TUCKYCCUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITOTHEHUS
IIPEMIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAlEN pe3ybTaTOB I103HABATEIBHOU ACSATENBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBIIOJHEHHMH XHUMHUYECKOTO
HKCIIEPUMEHTA, MPaKTU4YEeCKOH paboThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,



peanu3anuyu y4eOHOro TMpOoeKTa, ¥ (HOPMYIUpPOBATH BBIBOJBI IO pe3yjiIbTaTaM HPOBEAEHHBIX
UCCIICIOBAaHH TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

PeryasiTuBHbIe YHHBepPCAJIbHbIE Y4eOHbIE IeiiCTBHUS:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTD,
onpenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJAMMOCTH KOPPEKTUPOBAThH
npe/UiaraeMblii alITOPUTM JICHCTBHI TIPU BBIIIOJHCHUU YYE€OHBIX W HMCCIIEOBATEIbCKUX 3aJ1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYILECTBIISITH CAMOKOHTPOJIb JAEATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yNbTaThl OCBOEHUS MPOTPAMMBI MO XUMUU Ha YriayOinEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeluduUeckue Ui y4eOHOro mpeaMera
«XUMHS» HaydHble 3HAHUSA, YMEHHS U CIHOCOOBI JIEHCTBUHM IO OCBOEHUIO, MUHTEPIPETAINH U
peoOpa3oBaHUIO0 3HAHUM, BUJIBI EATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B PA3IUYHBIX y4YEOHBIX CUTYyallUsX, a TAaK)K€ B peajbHBIX XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1o XuMuu npeaMeTHbIE Pe3ybTaThl MPECTABIEHBI IO TOaM
U3y4YCHUSI.

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasl XUuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCIIeYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA B PEIICHUU
po0JieM SKOJIOTMYECKOM, IHEPreTUYECKON M MUILEBO 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI,
CO3/1aHMM HOBBIX MaTepHalioB, HOBBIX HCTOYHHMKOB 3HEPIUU, B OOECIEUEHUU DPALMOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpee;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, PO | 3JIEKTPOHHAsE 000JI09Ka aToMa, S-, P-, d-aTOMHbIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIu3alus aTOMHbBIX OpOUTajei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, PYHKIMOHAIbHAs TPYIINa,
paaMKan, CTPYKTypHble (opMmynbl (pa3BEpPHYThIE, COKpAlllEHHBIE, CKEJETHBIE), H30MEpHUs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (reoMeTprYecKasi, ONTHYECKast), H30MEPbl, TOMOJIOTMYECKUI
P, TOMOJIOTH, YIJIEBOJAOPOABI, KHUCIOPOJA- M a30TCOJAEpIKAIINE OpPraHWYECKHE COCIUHEHHS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPHH, 3aKOHbI
(mepuoanyeckuii 3akoH J[. . MenneneeBa, Teopusi CTpOeHUs OpraHuveckux BemiecTB A. M.
ByrtnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHNUS U NIPEBPALLEHUS SJHEPTUN TIPU
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XHMHUH, MUPOBO33PEHUECKUE
3HAHMS, JIe)KAIUEe B OCHOBE IMOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUI;
MPEJICTABICHUS] O MEXaHU3MaxX XMMHMYECKUX DPEaKIHi, TePMOJUHAMUYECKMX U KUHETHUYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3aHMHOM BIUSHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIax
(MHIyKTUBHBIA U Me30MepHbIN 3 dexTsl, opuenTanTsl | 1 |l pona); dpakronornueckre cBeeHUS



0 CBOMCTBax, COCTaBe, MOJYYEHUU W O€30MaCHOM HCIOJIb30BAHUU BAKHEUIIMX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JAEATEIHOCTH YEIOBEKAa, OOIIMX HAYYHBIX HPUHIUIAX
XUMHUYECKOT0 TIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METaHOJA, IepepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUN: BBISIBIATH XapaKTepHbIC MIPU3HAKH IMOHATHHA, yCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
CBOMCTB OpPraHUYECKHUX COECTMHECHUII;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY ISl COCTABICHHS MOJIEKYJIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKHX BELIECTB;

COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEAKLIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTAaHOBUTEIJILHBIX PEAKIUI MOCPEICTBOM COCTABJICHHUS AIIEKTPOHHOTO OaaHca 3TUX PeaKIlHid,
peakuii HOHHOTO 0OMEHa MYTEM COCTABJICHUS UX TOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABINBATh MPUHAICKHOCTh U3YYEHHBIX OpPraHUYEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUISL OTZI€TbHBIX MPEACTaBUTENIEH OPraHNYeCKUX BEUIECTB (ITHIIEH, alleTUJIEH, TOIYOJI, TIIMLEPHH,
ATHJICHIJIMKOJIb, (EHO, (POpMAIIBIETH I, alleTaIbJICT U], allETOH, MypaBbUHAs KUCIIOTa, YKCYCHAs
KHCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLHKH, aJlaHUH, MaJlbTo3a,
bpyKTO3a, aHWJINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS OMPEACNATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
coeuHEHUX (KOBaJCHTHAs U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHATH TMOJOXKEHUS TEOPUU CTPOSHUS OPraHUYEeCKUX
BemecTB A. M. byriepoBa a1 oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJMCAXapUa0B),
WUIIOCTPUPOBAaTh TIEHETUYECKYIO CBA3b MEXAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIHX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJIaThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHUYECKHX COEJUHEHHM OT KPaTHOCTH U THIMa
KOBaJICHTHOH CBSI3U (0- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh BIQJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJICIIMPOBAHUH, DSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;



COPMHPOBAHHOCTE ~ YMEHHUS  IPUMEHSTh OCHOBHBIE  ONEpalM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O00O0O0IIEeHHe, CHUCTEMAaTH3alMIO, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C TIOHATHIMHU U
NPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
IIOHMMAHHS CYIIHOCTH MaTEpUaJIbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-
Hay4dHYIO IPUPOAY,

Cc(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmysiaM u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: IMPOTHO3MPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3MLIUH
9KOJIOTUYECKOI 0€30MacCHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHON JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOM BeIIeCTB, HCHOIb30BATH IMOIYYEHHbIC 3HAHUA JUIA
HPUHATHS TPAMOTHBIX PEIIeHUH MPOoOIeM B CUTYAUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (IIOJyYEHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOIOPOAOB PA3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILLIECTB, PEIICHNE
AKCIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTAaHUYECKUX BEIIECTB) C COOIOICHIUEM TTPABUII
Oe3omacHoro oOpallleHus C BeleCcTBAMU U J1TaOOpaTOpHBIM 000pyIOBaHUEM, (OPMYIUPOBATH
Lellb  MCCIENOBaHUs, MPEACTaBIATh B pa3iMYHOM (QopMe pe3yabTaTbl SKCIEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUIA:

coOuro/1aTh MpaBHJIa HKOJOTHYECKU I1€JIeCO00pa3sHOTo MOBEJIEHHUs B OBITY U TPYJOBOMH
JESTEIbHOCTH B IIEJIIX COXPAaHEHUS CBOEro 37I0pOBbS, OKpYXarolled NpUpOAHON cpenbl U
JIOCTHUXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUSI HAa JKUBBIE OPraHU3Mbl OINpeNeIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JI€COO0pPa3HOCTh  NPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HNPOMBIIIJICHHOCTH U B OBITY € TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHMH: OCYHIECTBIATH IleJICHANpPaBIECHHBIH IMOMCK XUMHYECKOU
UHPOpPMALlUK B Pa3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPpUTHUECKH aHAIU3UPOBAaTh XUMHUYECKYIO
uH(popMallrIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABJIEHHON y4eOHOI
3aga4en.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeoOpraHuuecKas XUMHUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HAaBAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE U 3HAYCHUHU XUMUU B CUCTEME ECTECTBEHHBIX HAYK
u e€ posm B OOECTIEUCHHH YCTOWYMBOTO Pa3BUTHS, B PEHICHUU TPOOJIEM SKOJOTUYECKOH,
OSHEPTreTUYECKOW ¢ TIMIIEBOM O€30MacHOCTH, B PA3BUTHH MEIAUITUHBI, CO3JaHUH HOBBIX



MaTepuaioB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHEUEHUH  PALHUOHAIBHOTO
IPUPOONOIB30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI YEIIOBEKa, & TAKXKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrArOLINE
MOHATHUS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIBL, AJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPUIM3ALUSI
aTOMHBIX oOpOWTaneil, HOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJICGHTHAs, HWOHHAs, MeTajuIn4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasi PElIETKAa, XUMHUYECKas pPEaKUUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
IEKTPOJIUTHUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON peaKiiu, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKOMN
Juccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUs MacChl BELIECTB,
3aKOH COXPAHEHMS WM IMPEBpAIICHUS HEPruy INPU XUMUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUNA S3bIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE€ B OCHOBE NMOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHX SIBJIEHUI; COBPEMEHHbBIE IIPEJICTABIICHHS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIPHOM ¥ HAJMOJEKYJISPHOM YPOBHSIX; MPEACTABICHUS O MEXaHHU3MaX XUMHUYECKHX
peakuuid, TEpPMOJAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX HX IPOTEKaHUs, O
XMMHYECKOM PAaBHOBECHH, PACTBOpPAX W JHCIEPCHBIX CHCTEMax; (PaKTOIOTHYECKUEe CBEIEHUS O
CBOWCTBAaX, COCTaBe, MOJIYYCHUH U O€30MacHOM HCIOJB30BAaHUH BAKHEHIINX HEOPTaHMYECKUX
BEIIECTB B OBITY M MPAKTHYECKOW AESITENbHOCTH 4YeJIOBEKa, OOIIMX HAyYHBIX MPHHIIUIIAX
XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIE MPU3HAKN MOHATUN, YCTaHABIUBATh
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATUS NPU ONMCAHUHM HEOPraHUYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJMKY JUIsI COCTaBJIECHUS
GbopMyn BEHIECTB MW YypaBHEHUN XHWMHUYECKUX PEAKIUi, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHasibHbIe Ha3BaHMsI OT/ICIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJENSITh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKHX
HJIEMEHTOB B COEIMHEHMSX, BUJ XUMHYECKOH CBs3M (KOBaJIeHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), THIT KPUCTAITIMYECKOH PeIIETKH KOHKPETHOTO BELIECTRA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBHCUMOCTh CBOMCTB BEIIECTB OT BHJA
XMMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHE pEeaKlUU IO Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyrolux
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEell OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTaju3aTopa M JApYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KPUTEPHHU 15 KIacCU(UKAIIMH N3YYaeMbIX BELIECTB U XUMHUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OPMHPOBAHHOCTh YMEHUI: XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOHOB
XUMUYECKHX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCIONb3Ys MOHATHUS «IHEPIETUUYECKUE YPOBHUY», «IHEPIETUUYECKUE MOJYPOBHUY,
«S-, p-, d-aToMHBIE OPOUTAIIHY, «OCHOBHOE M BO30YXIEHHOE YHEPTETUYCCKUE COCTOSHHS aTOMay;
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUECKHUX JIEMEHTOB M UX COEIMHEHUH 110
nepuonam u rpynmnam Ilepuoguueckoit cucremsel . . MenneneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTb YMEHUI: XapaKTE€PU30BaTh (OIMCHIBATH) OOLI1E XUMUUECKUE CBOUCTBA
BEUICCTB Pa3IM4YHBIX KJIACCOB, MOATBEP)KIATh CYILIECTBOBAHUE TIE€HETHMYECKOM CBS3H MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIbIO YPABHEHMHM COOTBETCTBYIOIUX XUMHYECKHX
peaKuuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI SJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHMsI MX IIOJHBIX M COKpAIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
THJIPOJIN3a; PeakUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe THAPOKCOKOMIUIEKCOB LIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ yd4€TOM MX DHEPreTMUYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpOCTU
XUMHYECKOH PEaKIHMU B 3aBUCHUMOCTH OT Pa3jM4YHBIX (PaKTOPOB, a TAKKE XapaKTep CMEIICHHS
XUMHUYECKOI'0 PABHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUECKNE PEAKIIUHU, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO IOJYyYeHHUsS CEpHOM KHCJIOThI, aMMHaka, OOIlMe HayyHble PUHLUIIBI
XMMHUYECKHX TPOU3BOJCTB; LEIECOO0Pa3HOCTh NPUMEHEHUS HEOPraHWYECKHX BEIECTB B
HPOMBIIIJICHHOCTH U B OBITY € TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTD BJIa/ICHUS] CUCTEMON 3HaHUI 0 METOAaX HAYYHOT'O MO3HAHUS SBICHUMN
HOPUPOIBI — HAOJIOJEHUE, U3MEPEHNE, MOJIEIIUPOBAHUE, SIKCIIEPUMEHT (peasibHbIN U MBICIIEHHBIN),
UCIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUsS NPUMEHSTb OTH 3HaHUS  IpU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKHUX SIBICHUH,
HUMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH YEJI0BEKa U B TOBCETHEBHOM KU3HMU;

c(OpMHUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS POBOJUTH PacyEThl: C UCIOIb30BaHUEM MOHATHH «MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsi KOHLIEHTPAIIHs»; MAacChl BelllecTBa MM 00bEMa rasa 1o
M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM O0ObEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3 (pexTa peakuu; 3HaU€HUs1 BOJOPOIHOTO ITOKa3aTessl paCTBOPOB KUCIOT U
nieyiouell ¢ M3BECTHOM CTeMeHblo Juccoluanuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKkiuu, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJE PAcTBOpa C OMPENeIEHHOMI
MaccoBOM J0y1el paCTBOPEHHOTO BEIIECTBA HITH JIAHO B U30BITKE (MMEET MPUMECH ); JTOJTU BBIXO/A
IPOAYKTa peakiuu; 00bEMHBIX OTHOLICHUN T'a30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
HKCIEPUMEHT (IIPOBEICHUE PEeaKLIUii HOHHOTO OOMEHa, MOATBEPXK/IEHNE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAEICHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHAUKATOPOB,
U3Y4YE€HHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOM peaklMu, pelleHue



SKCIIEPUMEHTANBHBIX 3a7au mo TemMaMm «Metamnel» u «Hemetamis») ¢ coOnMoAeHEeM MPaBHII
Oe3omacHOro oOpaleHus ¢ BEIeCTBAMU U JTAOOpaTOPHBIM 000pYyIOBaHUEM, (OPMYIHPOBATH
[eNb  HMCCIENOBAaHUsA, TMPEACTABIATh B pPa3NUYHONM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MpPaBUiIa MOTH30BAHUS XUMUYECKOU MOCYJ0N U
71a060paTOpHBIM 000PYAOBaHUEM, OOpAIIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMU IO
BBITMIOJTHEHHIO JIA00PATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOIMUYECKHU 11€JecO00pa3HOro NOBeIeHUS
B OBITYy M TPYIOBOW JEATENLHOCTH B IEJIAX COXPAHEHHUS CBOETO 3JI0POBBS, OKpYKarollei
NPUPOJHOM Cpelbl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HaBaThb OIACHOCTh
TOKCHUYECKOI0 JEHCTBUS Ha JKHUBBIE OPIaHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BEIIECTB,
noHumasi cMbica nokaszaress [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIJIATH IIEJICHANIPABICHHBI MOWCK XUMHUYECKOU
uHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HayyHas M ydyeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoi uHGpopMmanuu, WHTEepHET U [Apyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ W KCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOU
3aJiauen.
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Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrIicokOMOIEKYISIpHBIE COETUHEHNS 6 bu6miorexa HOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
CrpocHue atoMa. [lepuoandeckuii 3aKoH
1.1 I/ITI_II)G HOaUYCCKas CI/II():TGI\I/IIa XHUMHYISCKHUX 9 bubsmotexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHCCKHE peaKiH 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hewmeranisi 31 . 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.eds00.ru/2dd57f24
Hroro no paszneny 9
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1) Xwumus; yriryonennoe ooyuenune, 10 knace/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jlyauna B.B. O0miectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienue»

2) Xumus; yrinyoneHHoe ooydenue, 11 kmace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE 0OIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bu6mmoreka [IOK
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