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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS  (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBineHHbIX B DenepabHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMbl, 1 OCHOBHBIX MoJIokeHUu! «CTpaTeruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJEHHOrO M3yuyeHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0 U OOMIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HM B COLUyME, a
TakkKe Ui MPOJOJKeHHs OoOydeHHs B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B mnporpamMve mo XMMUM Ha3zHaueHHE TpeaMeTa «XUMHUS» TOIy4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENHCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBbIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedyuBaeT MOIydYeHHE
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYaIOIUXCS CPEACTBAMH IPEeIMEeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpasi  NIpPEeLyCMaTpUBAacT  OIpPEIEICHUE:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; IOIXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCy/apCTBEHHOTO SK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COACpkKaHKE, 00s3aTeIbHOE [Tl U3YUCHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpHOE pacrpesiesieHne y4eOHOro BpeMEHH, PEKOMEHIyEMOTr0 Ui U3yUeHHS
OTJENIBHBIX TEM;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YEHHS Y4eOHOTro Marepuana c
y4€TOM JIOTUKH IOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e 1aéT METONMYECKYI0 HMHTEPIPETALUIO IIeNiell W 3a4ad H3y4YeHHus IpeaMeTa Ha
yryOn€HHOM YpOBHE C YUY€TOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETrO
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANIPEIMETHBIX, TPEAMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHbIX JEHCTBUI OO0YyYarolerocss MO OCBOEHHUIO COJCpPKAHUSA
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B [pPOrpaMMe II0 XUMHUU IIPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOy4Y€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIGHHOM mporpaMMoi 1O XHMMHUHM  00s3aTelIbHOW  (MHBapUaHTHOM)
COCTABJISIIOLICH COAep KaHusl yaeOHOTO npeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPOuIs O0ydICHHS.

B coorBerctBUM ¢ koHuentyalbHbIMU ToJoxkeHUussMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeIHEro o0mero o0pa3oBaHUs XUMHsI Ha YPOBHE YTIyOJIEHHOTO M3yUSHHs HAIPaBJICH
Ha pealM3allii0 IPEEeMCTBEHHOCTH C MOCIEAYIOUIMM 3TaloM IOJIyYEHUs XMMHUYECKOIro
o0pa3oBaHUsl B paMKaX H3Yy4EHHUS CHEHUAIbHBIX €CTECTBEHHO-HAYYHbIX M XUMHUYECKHUX
JUCLIUIUIMH B By3ax M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TIpeAMeTa «XUMUS» OpPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha pACUIMPEHUE U
yriayOjieHue TEeOpeTHYeCKOW M IPaKTHUYECKOW IMOArOTOBKM OOYyYaroluXxcs, BbIOpPaBIIMX
onpenenéHHbId Mpodmwib 00yuyeHus, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOITy4eHUs
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccruonansHoro odbpasosanusi. Hapsimy ¢ atum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTebHONW IPOrpaMMBbl CpeJHEero oOuiero oOpa3oBaHUsl M3y4YEHHE NpeaMeTa «XUMHsD
OPUEHTHPOBAHO TaKXe Ha PEeIIeHUE 3a/1a4 BOCIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHHUM, YMEHUH paliioHaIn3auu y4eOHOTo
TpyZa W  OOOOMIEHHBIX CIMOCOOOB  JACATENBHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyONEHHOTO H3YyUYEHMs SIBIISIOTCS
yriyonéHable Kypcel — «Oprannueckas xumus» u «OOmas u Heopranuyeckas xumus». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3alMM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30BOro u
yri1yOnE€HHOTO YPOBHEH U3YUYeHHUs TpeMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMUSD» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs NpeAMeTa. JDTa CUCTEMa 3HAHUHM IOJIy4aeT ONpPEJEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbiMid  00BEM
¢dakronornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeameTa obecrieyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUH HA OCHOBE PACIIMPEHUS M YIIyOJeHHs MPEICTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLMUl, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XMMHMUYECKHX  OJJEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJCTABICHHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBS3b OOBACHSIECTCS C
TOYKU 3PEHHs] PHEPreTHYECKUX HM3MEHEHUH mpu e€ 00pa3oBaHUM M Pa3pyLICHUHU, a TaKXKe C
TOYKHM 3peHHs MeXaHu3MOB €€ oOpa3oBaHus. M3yueHue THUIIOB peakuuil JONOIHIETCS
(opMHpOBaHUEM IPEACTABICHUN 00 NIEKTPOXUMUYECKUX MPOIECCaX U NEKTPOIN3E PACIUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUH PEaKLUOHHOU
CIOCOOHOCTH COCMHEHUH yaensieTcs 0co00e BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX PEaKIUH.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
W3YYCHHS IS KIACCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY U
XapakTep JOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHUKO-(DH3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipy w3ydeHuu mpeaMeTa B JaHHOM Clydyae akIEHT OyJeT caelaH Ha OONIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, FIEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B T0 xe BpeMs B coJiep>KaHUU MPEAMETa IS KIIACCOB XMMUKO-OMOJIOTHIECKOTO MPOQUIIS
OoJbIIMK yACNIBbHBIA BeC OyJIeT MMETh OpraHuueckas xumus. B aToMm ciydae mpemocraBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOM BXOJAT, K TNpPUMEpPY, TaKue CTPYKTypHBIC
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IMPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB JOTOCHHTE3A, TbIXaHUS, TUILEBAPECHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUECKOT0 MPUMEHEHUSI HAYyYHBIX 3HAaHUH W3yUYeHUE MpeameTa
«Xumus» Ha YriayOJaEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «PyccKuii A3bIK U TUTEpATYpay.

[Ipu uzydyeHun yueOHOTO TpeaMera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE TaKXkKe, KaK Ha
YpPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYyphl. Pemienue 3Toi 3amaun Ha yriayOa€HHOM YpPOBHE WM3y4YeHUS
MpeMETa MPEJIoJIaraeT peau3aluio TaKuX 1efeH, Kak:

e (opmupoBaHUE TPEICTABICHUN: O MaTEepUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUHW MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00eclieYeHNH YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA: B PEIICHUU
mpo0JieM HSKOJIOTMYECKOM, SHEepPreTHYeckol W MHUIIEeBOH OE30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DHEPrUH, B
obecrieyeHnn panroHAIBHOTO MIPUPOIOTIONH30BAHMUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKKe IKOJIOTUIECKH 0O0OCHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM CpeIe;

® OCBOCHHME CHCTEMBl 3HAHWH, JISKAIIMUX B OCHOBE XHUMHUYECKON COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIBHBIX TOHSTUN, 3aKOHOB U
TEOPHIl XWMHH, COBPEMEHHBIX TMPEACTABICHUI O CTPOCHHMM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M AWCIIEPCHBIX CUCTEMaX, 00 00IIuX
Hay4HbIX NPUHIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (¢opMmupoBaHHE Yy OOYyYaIOIMIMXCA OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUM Ui OOBSCHEHHUS KIIOYEBBIX HAECH U mpoliem
COBPEMEHHOW XWUMUU, AN OOBSCHEHHS M TPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOUN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKUM TIPOM3BOJACTBOM, HCIIOJIb30BAaHUEM U IepepadOTKOU
BEILECTB;

yrayOjeHue MpeICTaBICHU O HAy4YHBIX METOJax II03HAHUSA, HEOOXOAUMBIX s
pUOOpPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SABJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOM KU3HU.

B 1nmane peanus3anun IE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW Pa3BHBAIOIINX (b}IHKI_II/II\/'I
HGJ’IOCTHOI71 CUCTEMBI CPECOAHETO 06H.[CFO O6pa3OBaHI/I${ IIpyu U3Yy4YCHHUHU IIpECIMETa «XuMHsS» Ha

yrIyOJI€HHOM YpOBHE 0COOYIO aKTyalIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

BOCIHUTAHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJIEHUN MPHUPOAbI, YBAXKEHUA K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHYCCKHX W TPHUKIAIHBIX HCCICIOBAHUH B
XUMHH, POPMHUPOBAHHE MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH,

pa3BUTHE MOTUBAIMH K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE  TIO3HABATCIBHBIX WHTEPECOB, HHTCIUICKTYAJIbHBIX W TBOPYECKHX
CHOCOOHOCTEH 00ydaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOILICHHS K
caMoOOpa30BaHUI0O W HEMPEPHIBHOMY O0Opa30BaHUIO KaK YCIIOBHIO YCICITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHE YMEHHMI W HAaBBIKOB Pa3yMHOTO NPUPOIOINOIb30BAHUS, PA3BUTHE
DKOJIOTUYECKOW  KYJIbTYypbhl,  TPUOOPETEHUE  ONbITA  OOMICCTBEHHO-IOJIE3HOU
9KOJIOTHYECKOM JeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIyCMOTPEHHBIX I HW3yYEHUS XUMHUHM Ha YIriyOJCHHOM YPOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 ydaca B
Heznento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOHUTaned yriaepoaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIECHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
opranuyeckux seuiects. [loHsaTre o cBO60AHOM panuKaie, Hykjieoduse u 3JeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHbIE (DOpMYJIBI pPa3IUYHBIX BHJOB:
pa3BEépHyTas, COKpalll€éHHas, ckeineTHas. M3omepus. Buasl wu3omepuu: CTpyKTypHas,
POCTPAaHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKyJIax OpPraHMYECKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o kinaccupuKauy OpraHuueckux BemecTs. [IoHsTHE 0 QYHKIIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OxkuciaurenpHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMyd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHX BELIECTB IMpH HarpeBaHuW (TUIaBiIeHHE, OOyIIMBaHHWE U  TOpPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKJIATypa U U30MEpHSI.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOPHAM3AIMA aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoMyyeHHs U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['oMon0rHuecKuii psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKeHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGuznueckue
CBOMCTBA aJKEHOB. XHUMHYECKHE CBOWMCTBA: DPEAKLUUU IPUCOCAVHECHHS, 3aMEIICHHA B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHBIE peakIy Ha IBOIHYIO CBs3b. CIIOCOOBI NOTYUYECHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUST W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nosty4eHus U NPUMEHEHNE alIKalEeHOB.

Anxunsl. 'omonorunyeckuil psij alkuHOB, o0mas (opmysa, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMEpHU3alMu, OKucieHus. KucioTHble cBOMCTBA aJIKUHOB,
UMEIOIUX KOHILIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMH Ha TPOiHYIO CBs3b. CrocoObl
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOicTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCJIEHHE ToMoJIoroB OeHsona. IIpencraBienue o0 OpUEHTUPYIOLIEM JIEHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE aJIKWIbHBIX PaJUKaJOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIIbl, aTOMOB ranoreHoB. OcoOEHHOCTHM XHMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJydYE€HHS UM IPUMEHEHUE  apoOMaTHYECKHX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U NPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu HeTH: NMEeperoHka, KPEeKUHT
(TepMHUYECKHM, KaTaTUTUYECKUM), pUPOpMUHT, nupoau3. [IpoaykTel nepepaboTku HePTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTpyMIy, LHAHOTPYMIy, aMuHOrpynmy. JleficTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiénoun. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEAVMHEHMSIX.
Vcnonb30BaHue TralOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpraHUYECKUX BEIIECTB.

OKCepUMEHTAIbHbIE METObl H3Y4YEHHs BEIIECTB M MX MPEBPALEHUIN: HU3ydYeHUe
¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciiBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJEICTBHE aleTHJIieHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE yTIEpo/ia U BOJAOPOJa B OPraHWYECKHUX BEIIECTBAX,
NOJyYeHHEe STUJICHA U H3YYEeHHE €ro CBOMCTB, O3HAKOMIIeHHE ¢ Kosuekiusmu «HedpTts» u
«Yroiap», ¢ o0paslamMu IjlacTMacc, KaydyyKoB U pE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenpHble OnHOATOMHBIE chUpPTh.. CTpoeHHE MOJIEKYN (Ha TpuUMepe MeTaHojla U
sTanona). ['omonoruueckuii psg, oduas Gpopmyiia, H3oMepus, HOMEHKIIATypa U KIacCU(pUKAIIHSL.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJgopoaHble CBS3UM MEXIY
MOJIEKYJJaMH  CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELEHMs], JAerHIpaTaluH,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nosty4eHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaTOMHbI€ CHOUPTH — ATWIEHIVIMKOIb M INIHLEpUH. DPUINYECKHUE U XUMHUYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HykieopuiIpHOro 3aMereHus. JleiictBue Ha opranu3m yenoeka. CrocoObI MOTyYeHHS
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakuuu Ha ¢enon. TokcumuHocTh (enona. CrocoObl MOMy4YeHHS W TNPHUMEHEHHe (eHoma.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUSl M HOMEHKJarypa. PHU3WYECKHuEe CBOWCTBA AJBJIECTUIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpeaelbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KHACJIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3TepU(UKALUHN, PEaKIUU C
y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
OcOoOeHHOCTH CBOMCTB HEMpPEENbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. IIpenctaBurenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['oMonornueckuit psa, obmas Gopmyia, ©30MepUsl U HOMEHKJIATypa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AW- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
@dusnyeckue CBOMCTBA M HaxoxaeHue B npuponae. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpylN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHaBIUBaroLMe aucaxapuiel. ['maponus nucaxapunoB. HaxoxaeHue B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHMe MaKpOMOJIEKYT
KpaxMmana, TJUKOIr€Ha M IeJUTroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmala: THAPOJIN3, KAYECTBEHHAs PEaKIusi C MOJAOM. XHUMHUYECKHUE
CBOWCTBA I[EJUTIOJIO3BI: THAPOIIH3, TOIy4YeHUE F3PUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKclepUMEHTANIbHbIE METOJbl M3YYEHHsS BEIIECTB M UX MPEBPAIIECHUN: PACTBOPUMOCTh
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anpAeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3a]a4 110 TeMaM «CnupThl U (eHomnb», «KapOoHoBble KUCIOTHI. Cl10XKHbIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckhe TPOHM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUYeCKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHWINH — OpeJCTaBUTENIb aMUHOB apoMaTHueckoro psajaa. Ctpoenue anuwivHa. B3anmuoe
BJIMSIHUE TPYII aTOMOB B MoOJjeKyje aHwinHAa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [losyueHre aHWIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkimatypa u  usomepus. OTaenbHble IPEICTaBUTENU  O-
AMUHOKHCJIOT: IVIMLMH, anaHuH. Pu3nueckne CBOMCTBA aMHUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius IOJUKOHACHCAIUH,
oOpa3oBaHHe NENTHAHOMN CBA3M. buonornyeckoe 3HaueHUe aMUHOKUCIOT. CHHTE3 M THAPOJIU3
NENTUIOB.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOpHuyHass W TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLECHUI: DPACTBOPEHUE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HarpeBaHMU, I[BETHbIE peakIMM Ha OENKU, pellieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHHne OpraHMYECKUX COCAMHEHUID.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeOHss MOJIeKysipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUJIXJIOPU], MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, allE€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TeiaoH, KeBlap, AIIEKTPONPOBOJISAIINE
HOJIMMEpPHI, Onopa3ziaraeMble MOJTUMEPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, peIIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHONH (pOpMyJbl OPraHUYECKOTO COETUHEHHS [0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpMyJBl OpraHUYECKOro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pPEeaKIMU U/UITU UCXOAHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOpMyIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBA3EH MpU U3yYEHHH opraHnyeckord xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SBJICHHWE, HAayYHBIH ()aKT, TUIOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEUIECTBA, (PH3UYECKHE BEITMUYUHBI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHONOrus: MUILEBbIE MPOAYKTbI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOIIIHNE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckuil aneMeHnT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHM W TOAYPOBHU. ATOMHBIE
opourtanmu. Knaccudpukaruss XMMAYECKHX 3JIEeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIGKTPOHOB TI0O AaTOMHBIM OpOUTANsIM. DIEKTPOHHBIE KOHQUTYpallMd AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIAEHHOM COCTOSHUU, DJIEKTPOHHBIC
KOH(HUTYpaIy HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanydeckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TE€OpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHmnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro zakona /1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JuirHA CBA3U. [[oaspHOCTh, HAIIPABIECHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBsA3U. KpaTHble
cBsa3u. Bonopoanas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeauHeHusix. (CocTaB KOMIUIEKCHOTO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBl KPUCTALTUYECKUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbIx cuctemax. Mctunnble pactBopsl. [IpeacraBienue 0 KOJTTOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BeEHIeCTBa B
pacTtBope, MOJspHas  KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OTJIENbHBIX MPEJCTABUTEIICH HEOPTraHUIECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPTrUU MPU XUMHUUYECKHX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIOUIME HA TOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTtnueckas gucconuanus. CunbHble W crnabble  2nMeKTponuthl. CTemneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BakHeWlne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUE
MEepPOKCHIa BOJOPOJAa B NPHCYTCTBHHM KaTaJIW3aToOpa, MOJEIH KPUCTAUIMUECKUX PEMIETOK,
MpOBEJCHNE pEaKIuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuogmueckoit cucrteMe xuMuueckux sneMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, ¢uznueckre M XMMHYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ ipubl. TOTUIMBHBIEC 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crnocoObl MomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOABl. BakHelnine KUCIOpPOACOAEPIKAIIUE COCIMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMYy4YeHHsI rajioreHoB. [IpuMeHeHne raioreHoB u
UX COEAUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
dusznueckue M XHUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o30Ha. OKculbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojnie, crnocoObl MOMydeHHs, (PU3MUECKHe U XUMHYECKHE
cBolMcTBa. AMMHaKk, HUTpuIbl. OKcHUIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
yI00peHusl.

®ochop. Haxoxaenwe B mpupoae, crnocoObl MoidydeHus, GU3NYECKue U XUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

Yriepon, HaxXoXIeHHWE B TpUpoe. AIDIOTpornHble Moaudukanuu. Ddusmdeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kuciota u e€ coiu. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oymiepensl, rpadeH, yriepoaHble  HAHOTPYOkW. I[IpuMeHeHHWE TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COSAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsI U €ro
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUIbl CTEKIA.

[Tonoxenune meramwioB B [leproanyeckoit cucreMe XUMHUYECKUX AIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTaaoB. O0mue pu3nyecKkue CBOWCTBAa METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA  psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOTyYeHHS
METaJUIOB: THAPOMETAJUTYPIHs, TUPOMETAJUTYPTHsl, dJeKTpoMeTautyprus. [loustue o Kkoppo3uun
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynmer [lepuogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, pusnueckue U XMMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIMIECTB M KX COSAMHEHUH.

Ob6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogndeckoit CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii M KaublMid: TMOJdy4YeHHe, (QU3NYecCKue U XUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHUH: TIOMy4YeHue, (GU3NYeCKne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB noOouHbix mnoarpynm (b-rpymm) Ilepuogudeckoit
CHCTEMBI XUMHYECKHUX JIEMEHTOB.

®u3nueckue U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TomyueHnue u npuMEHEHUE Xpoma.

du3nyeckue M XUMHYECKHE CBOWMCTBA MapraHia M €ro coeauHeHuil. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



®uU3MYeCcKue U XUMUYECKHE CBOMCTBA XKeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nomyuyenue, GpuznyecKkue U XuMUYEeCcKre cBoiicTBa. AMGoTepHbIe CBOWCTBA OKCHUIA
Y THUIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne uHKa U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHHS BEUIECTB M MX NPEBPALCHUM: H3yUCHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIETI0uel, KaYeCTBEHHBIC PEaKIMU Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coenuHeHHs», «A30T U Pochop U UX COSTUHEHHS», «MeTalIbl TIaBHBIX TOATPYII,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMSI M METOJOJIOTMM HAyYyHOTO UccienoBaHus. HayuHble NpUHIUIIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCcOObI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaroIeld cpeabl H
ero rnocyiencTBus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponk XxuMuu B obecreueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siicTBe. OpraHndeckue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonorum.

Pacuérnbie 3amaun.

PacuéTter: Maccel BemiecTBa win 0OBEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pEaKlMd, €clid OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIAa TMPOIYyKTa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xmacce ocymiecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIBbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.



OO0mue ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, TruUmoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJIa, YHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJu3M, MakKpo- U
MHUKPOJJIEMEHTBI, OC€JKH, XUPBI, YTJIEBOIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorusi: XuMuU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYPIUs, CTPOUTEIbHbIE MaTepHAabI,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJabTaTOB OCBOEHHUs IIpeaMeTra «XUMHUS» Ha YPOBHE CPEAHEro oO0IIero oOpa3zoBaHUs
BBIJICTICHBI CJIEIYIOIINE COCTABISIONIUE: OCO3HAHUE O00YUYaIOUIMMUC POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEJIBHOCTU W CaMOOIPEACIICHUIO;
HaJIM4YUME MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCS MPHUHATHIMU B OOIIECTBE MpPaBWJIAMH W HOPMaMHU IOBEICHUS; HaTUYUE
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUThH IIEJIU U CTPOUTDH KU3HCHHBIC
TIJIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON M NIPAKTHUYECKOHN JEATSIHPHOCTH OO0YYArOIIMXCS B TIPOIECCE Peaiu3alnun
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JEATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3aluu
00pa3oBaTeNbHON AESTEIHPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHUA 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY M MPABOMOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEIMTOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYECOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU U TPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yJbTaT IUTENbHBIX HAOIIOICHHUIA,
KPOMNOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIBHBIX MOTHBOB B TIOJIYYEHHH U TOCIEAYIOIMIEM aHAIN3e
nH(OpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITIOCOOHOCTH OIICHMBATh CHUTYalluH, CBS3aHHBIE C XWMHYECKUMHU SIBJICHUSMHU, |
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEN C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN MTOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MacHOro oOpasza >KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI HWHAWNBUAYAIHHOTO U KOJUICKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKOM JICSITEIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpodeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUA,
Oynyueit mpodeccuu u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEH U
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJbTYPBI, B PEIICHUH IT00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JieJIaTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTCIIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIMHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/I0B NO3HAHUS, CIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYYHBIH (PaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCcalibHble ~ yueOHble  JeHCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYaloLIUXCsS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MIO03HABATENbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTe/ibHBbIE YHMBePCaJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a30BbIe JJOrMYecKUe AeHCTBUSI:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh KX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAIINK BEIICCTB M XUMHYECKUX PEAKIIHIA;

YCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTYy N3YYaeMbIMH SIBJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEYHMS B pacCMaTpUBAEMBIX SIBICHUAX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XHMHUYECKOM peakuud — TpU pPELIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIEC INPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

dopmynHMpoBaTh IENM M 3aJaud  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXKIECHUM;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHMS YYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
POTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O00OOMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7ja4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHAJM3UpPOBaTh MH(DOPMAIMIO pPA3JIMYHBIX BUIAOB M (QOPM MpPEACTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dbopMynpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpU IOHCKE U O0TOOpe
uH(popMalu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeIeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOpMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KauyecTBE CpEACTBA MNpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIL30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0J1€ TUAIOTa U/WUJTH TUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBIMIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3CHTAlUEN pe3yJbTaTOB I[03HABATEIBHOU AECSATENBHOCTH, IOJYy4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBINOJHEHUM XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOTO MpOeKTa, M (POpMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM MPOBENEHHBIX
UCCIIEIOBAaHMI TyTEM COTIIACOBAHMSI MTO3UIIMI B X01€ 00CYKAECHUS 1 0OMEHAa MHEHUSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILIECTBIATH CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO MEpe HEO0OXOAUMOCTH KOPPEKTHPOBATH
npe/UlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMUYECKUX PEAKLUAX;

OCYUIECTBIIATH CAMOKOHTPOJIb JAEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLEHKH.

NPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHS» HaydyHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JIEHCTBUN 1O OCBOECHMIO, MHTEPIpPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTyalUsX, @ TaKXKe B pPEalIbHbIX >KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHUM IPEIMETHBIE PE3yIbTaThl IMPEACTABICHBI 10
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHUMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJii B 00ECTICUCHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHUH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUCHUU
paIoHaIBHOTO TPUPOJIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYPHI
YelloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY 3JI0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarolIne
MOHSATUS — XUMHYECKHI JJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPUAM3AIUAS aTOMHBIX
opOuTanel, HWOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNlerT,
GyHKIIMOHATbHAS TPYINA, pajuKai, CTPYKTYpHbIE (GopMylbl (pa3BEPHYTHIC, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHAas W TPOCTPAHCTBEHHAs (TeOMETpHYECKasi, ONTHUYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- W a30TCOAEpKAIINe
OpraHWYECKHUE COEJAMHEHHS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHbBIE
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOeHUs
opranndeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpPAaHEHHUS U TMPEBpALICHHUs DSHEPTUM MPU XUMHUYECKHX pEaKIHsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB U TPYyMNI aTOMOB B MOJIEKyJaX (MHIYKTHBHBIA U
Me3oMepHbIi 3 dexTri, opuentanTsl | u |l pona); dakronorunueckue cBeneHUs O CBOMCTBAX,



COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U IPAKTHUUECKON JEATEIbHOCTU YEJIOBEKAa, OOIMMX HAy4YHBIX MPUHLIUIAX XUMHYECKOIO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HePTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISABIATH XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPU OIIMCAHUN COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh YpPaBHEHUS XHMHUYECKUMX pEaKkUUd U  pacKpbplBaTb HX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUUN  IOCPEICTBOM COCTABJIEHUS  DJIEKTPOHHOI'O
OanmaHca 3TMX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIEHHBIX MOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh MOJEIM MOJEKYJl OpraHMYECKHWX BEIIECTB JUIsl WJUIIOCTPAlUU HX
XUMHYECKOT'0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAIJIECKHOCTh U3yUCHHBIX OPIaHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPeAeNEHHOMY KJIacCy/TpyIe COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHkiarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIC HA3BAHUS
JUISL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHWYECKUX BELIECTB (ITWJIEH, AaUEeTHJIEH, TOIYOll,
[JIMLIEPUH, STWICHIJUKOIb, (eHos, (opMalbleruj, aueTaabAerul, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAas, OJEWHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIMH,
aJlaHMH, MaJIbT03a, GPYKTO3a, aHWJIUH, TUBUHUJ, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHMsI OMNPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUSX (KOBaJICHTHAs M HOHHAs CBSI3b, G- U M-CBSI3b, BOAOPO/HAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa ais oOBbSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAaThb Ha KOHKPETHBIX MpHUMepax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPAaTHOCTHM U THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKHU YIJIEBOJOPOAHOIO ChIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HAOJIOAEHUHM, W3MEPEHUH, MOJICIUPOBAHUM, DSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAIllMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBICHHE
IIPUYUHHO-CJIEICTBEHHBIX CBSA3E€H — JIJISl U3yYEHUS CBOMCTB BEIECTB M XUMUYECKUX PEAKIUY;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUSAMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX HPEAMETOB Juii 0Oojiee OCO3HAaHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs] U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHYECKHM (QOpMynIaM u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OpPMyJbl BELIECTBA 110 M3BECTHBIM MAcCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, ITNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHAJTU3UPOBATH M OLEHUBATh C MO3ULUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C IepepabOTKOM BEIIECTB, HCIOJIb30BATh IMOJIYYEHHbIE 3HAHUA JUIA
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOTy4YEeHUE U U3YUYEeHUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHbBIE PEaKIUH
YTJIEBONOPOAOB Pa3IMYHBIX KJIACCOB M  KUCIOPOJCOIEPKAIIMX OpPraHMYECKHX BELIECTB,
pelleHHe HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAaHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0opyoBaHuemM, (HopMyJIUpOBaTh I€JIb HMCCICIOBAHUA, NMPEACTABIATh B pa3iUyHON (opme
pE3yJIbTAThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTE;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila HKOJIOTUYECKH 1IeJ1eCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B ILEJIAX COXPAHEHHUS CBOEr0 370pOBbs, OKPYXKAlOUIEW NPUPOJHON cpenbl u
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEeNIEHHBIX
OpPraHMYeCKHX BENIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJTM3UpOBaTh  1I€JECOOO0PAa3HOCTh  NMPUMEHEHHMs ~ OpPraHMYeCKMX  BEIIEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOUN
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, HHTepHET M Jpyrue), KPUTUYECKH AaHAIU3UPOBATh XHMHUYECKYIO
uHpOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMHUPOBAHHOCTh MPEJICTABICHUN: O MaTepHaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e poiu B 00ECIEYeHNH YCTOWYMBOIO PA3BUTHUS, B PEIICHUU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M THIEBOW 0e30MacHOCTH, B PAa3BUTUM MEIUIUHBI, CO3JaHWU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUSA U O0ILEH KYIbTYyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToma, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHMS aToMma, T'HOpHIN3aIins
aTOMHBIX OpOuWTasNell, HMOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCIJIGHHS, XUMHMYECKas CBs3b (KOBQJIECHTHAs, HOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHUs, PAcTBOP, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMALMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIiu, CKOPOCTh XUMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN
aucconuanuu, nepuoandyeckuid 3akoH /.M. MenneneeBa, 3aKOH COXpAaHEHHUsS] MacChl BEILECTB,
3aKOH COXPAHEHMS W IMPEBpALICHUS HEPruy IPU XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAlllM€ B OCHOBE MOHMMAHUS NPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBbIEC MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJUHAMUYECKHMX U KHUHETUYECKHX 3aKOHOMEPHOCTAX UX
IPOTEKaHHs, O XMMHYECKOM DABHOBECHH, pacTBOpaXx M  JUCIEPCHBIX CHCTEMAx;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(OpMUPOBAHHOCTh YMEHHUS HCIIOIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTABIICHUS
dopMyNl BEIIECTB W YpPaBHEHUM XHMUYECKUX PEAKIUIl, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AIIEMEHTOB B COEIMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEHIETKH, OOMEHHBIN M TOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIAaCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3((eKTy peakunu, H3MEHEHHIO CTENeHeW OKHUCIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTUIO KaTajlu3aTopa M JIpYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBaHUS U
KPUTEPUU JJI KITaCCU(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUYECCKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuoaudeckoro 3akoHa [[. U.
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKUX DJJIEMEHTOB IEepBOro—4erBéproro mnepuonos Ilepuommueckon cucremsr JI.M.
MenieneeBa, UCHOJIb3Ys MOHITHS «IHEPTETUUECKHE YPOBHUY, «IHEPreTUUYECKUE MOITYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE JHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XMMHUYECKHUX JJIEMEHTOB M HX
COEMHEHMH 10 nepuojaM u rpymmam [lepuoauueckoii cucremsl [. 1. MeneneeBa, BaJleHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE
CBOICTBa BEIIECTB PA3IMYHbIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAHUE I'€HETUYECKOW CBSI3U
MEXJly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHca 3TUX peakUuil; peakuuii HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TNPOTEKAHUS XHUMHUYECKHX
peakuuii ¢ yd€ToM MX DSHEPreTMYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTU
XUMHUYECKON pPEaKkiMu B 3aBUCUMOCTU OT Pa3jIMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XMMHUECKHUE PEAKIIMH, JIEKaIINEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOILIue Hay4HbIE IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIIEHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] MPUMEHSATb 3TU 3HAHUS IpU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XUMHMYECKHX SBICHHH,
HUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH Y€JIOBEKa U B TOBCETHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAy4YHbIX IpeAMETOB i Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIs1 BEIIECTBA B PAcCTBOPE» U «MOJISIpHAsE KOHIIEHTpAIUs»; MacChl BELECTBA WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaklnu, €ClId OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); JOJIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3yYeHHE BIUSHHUS pa3IUYHbIX (DAKTOPOB HAa CKOPOCTh XHMHUYECKOH peakluu, pelieHue
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemaMm «Metamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNb  HMCCIENOBAaHUs, TMPEACTABIATh B pa3IUYHOM (QopMe pe3ysibTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIOATh MpaBUjia MOJb30BAHUS XUMUYECKON TOCYI0N 1
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIOBOH IEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 370POBbS,
OKPYXAaIoIIel MPUPOAHOM CpeAbl M AOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBJIATH IICJIICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uHopMaluio, nepepadarpiBaTh €€ U UCHOIB30BATh B COOTBETCTBUHU C TMOCTABICHHON y4eOHOM
3a/1a4en.
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12 Crpoenue BeniecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Hewmerast 31
2.2 Mertabl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 xnace. Yrmy6nernsiid ypoens/ ['abpuensua O.C., OctpoymoB WU.I'.,
CnagkoB C.A., AkunonepHoe oouiectBo «M3narensctBo «lIpocBemenne»
Xumus, 11 knace. Yrnyonennsiit ypoBens/ ["abpuensa O.C., OctpoymMoB
N.I"., CnagxoB C.A., Jleskun A.H. AkiimonepHoe o01iectBo «M31aTenbcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
Metoauueckoe mocooue Jisl yUuTess K 3aBepiIéHHON NpeIMeTHOM

muHun yueonukoB O. C. Nabpuensina u ap. «Xumus. 10 kmacey, «Xumusl.

11 xkmacey. Yrny06 néunsiii ypoBenb (aBTopsl O. C. [Nabpuensn, U. I
Octpoymog, C. A. CiiazikoB)

Metonuueckue noypounsie pekoMenaanuu. 10 kimacc. YriayOnéHHbIN ypoBeHb
(aBTopnl O. C. I'adpuensy, U. I'. Octpoymos, A. H. JIéskun, C. A. CnaakoB).
Metoauueckoe nmocooue it yuuTess K 3aBepii¢HHON MpeIMEeTHON JIMHUN
yueOnukoB O. C. I'abpuensana u ap. «Xumus. 10 kinace», «Xumus. 11 knace»
Yry6 néunsiit ypoBens (aBropsl O. C. IN'adpuensn, U. I'. Octpoymos, C. A.
Cnankos).

Metonnueckue noypouHsie pekoMenaanuu. 11 kimacce. YrmyOnéHusiili ypoBeHb

(aBTopsl O. C. I'adpuensiy, U. I'. Octpoymos, A. H. JIéskun, C. A. CnaakoB)



IHNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/

http://www.alhimik.ru

http://www.hij.ru/

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://resh.edu.ru/

http://www.chemnet.ru
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