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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma mo XMMHU Ha YpOBHE CpeaHEro odOmiero odpasoBaHus pazpaboraHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanus(POIl COO), npencraBieHHbIX B DenepalbHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMbI, U OCHOBHBIX MOJIOKeHUH «CTpareruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHsT OoOydeHHuss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OcCHOBomosararomumu nonoxernusimu ®IroC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ HUH(QOPMAIIMOHHO-METOIMYECKasl, peaau3alus KOTOpoil olecreuynBaeT MOJydeHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTUs OOy4arOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPUPOBaHMS M  IOCJIEJOBATEIBHOCTH H3Y4EHHUS  y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JIOCTIDKEHUI oO0ydJaromuxcs B paMKax HTOrOBOM arrectaudud B (OpMe €ITUHOrOo
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00s3aTeNbHOe IS U3YYEeHUS
B paMKax OTAENbHBIX  Npoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAHHE €r0 MO KjaccaM, OCHOBHBIM COJIEp’KaTeIbHBIM JIMHUAM/pa3zenamM
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
Y4€TOM JIOTUKH ITIOCTPOEHUSI KypCa, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTalMio Leleil M 3ajad M3ydyeHus IMpeaMeTra Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHONM MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXK€ C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
peaMeTa.

I[To Bcem Ha3BaHHBIM NO3MIMSAM B I[pOrpaMMe [0 XHUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas TOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUs XUMHSI HA YPOBHE YIIyOJEHHOTO M3yYCHHS HAIpaBJICH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JTUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccuonanbHoro oopaszoBanus. B 3Toil cBs3u
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbli Mpoiib 00yYeHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIOLIETO MOMyueHuUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHO MPOrpaMMbl CpeJHEro o0IIero oOpa3oBaHUs U3YydeHHE MpeaMeTa «XHUMHUS
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o paznnuusx 6a30Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmIMi  00BEM
(dakTomoruueckoro Marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEIMYEHHA O00bEMa 3HAHMM O XHMHUYECKUX DJIEMEHTaxX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEILIECTBA, XUMUUECKOU CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUsS PEaklMii, pacCMaTpUBAEMBIX C
TOYKH 3pEHHUS] XUMUUECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoanueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKHMX HM3MEHEHHH mnpu e€ oO0pa30BaHUM U Pa3pyLICHHWH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHKEM IPEACTABICHHUI 00 ANEKTPOXUMUYECKUX MPOIECCaX U NEKTPOIIN3€E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce OpraHMuYeckodl XMMHMHM MNP PACCMOTPEHUU PEAKLMOHHON
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIACcCOB OIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy H
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist OOJBIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI Y4eOHOro MaTepualia 1o OOIIed XUMHH.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHS MAacChl W JOHEPrUH, 3aKOHbI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KJIACCOB XMMHKO-OHOIOTHYECKOTO TPOHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXKHOCTh J1s 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MpPUMEPY, Takue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIHJbL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHMSI O COCTaBE M CBOMCTBaX INpEACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOTO NPUMEHEHUSI HAYYHbIX 3HAaHUUN U3y4EHUE IpeIMeTa
«XuMHs» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH sIBIsieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IIPAKTUYECKOM JEATEIbHOCTH YEJOBEKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y NI0O3HABAEMOCTH SIBJIEHUH IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAayK U
e€ Benyleill posin B 00ecreYeHUN YCTOWYMBOTO PAa3BUTHS UEIIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, SHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUajiOB, HOBBIX MCTOYHHUKOB JSHEPIUH, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEKaUIMX B OCHOBE XHUMHUYECKOM COCTaBIISIOIIECH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUN, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHYEeCKOM PaBHOBECHUH, PACTBOPAX M JAUCHEPCHBIX CHCcTeMax, 00 o0Imx
HayYHBIX IPUHLUIIAX XUMHUYECKOTr0 IPOU3BO/ICTBA;

e (opMmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOIO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHYECKHX 3HAHUM Ui OOBACHEHHUS KIIOYEBBIX HIeH U mpobdiieM
COBPEMEHHOM XUMMHU, AT OOBACHEHHS M NPOTHO3UPOBAHUS SIBICHUH, HMEIOLIHX
€CTeCTBEHHO-HAYYHYIO MPHPOJY; TPAMOTHOTO peIIeHUs MpoOsieM, CBSA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCJIEACTBUN OBITOBON M MPOM3BOJCTBEHHOM NEATENFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepabOTKOi
BEILECTB;

yrIyONieHHE TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
NpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
ABJICHUM, MMEIOIUX MECTO B NPUPOAE, B IPAKTUYECKOW JACATCIBHOCTH W
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CHUCTEMBI CpeJHEero oOiiero oOpa3oBaHUsl MpPU U3YYEHUU IpeameTa «XuMus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTAaHHE YOCKIEHHOCTH B II03HABACMOCTH SBJICHUN NPUPOIbI, YBAXKCHHS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCIEOBAaHUIN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3JI0pPOBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e *KU3HH,

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHE  OMbITa  OOLIECTBEHHO-IIOJIC3HOM
IKOJIOTUYECKOH IEATETLHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisier 204 ygacoB: B 10 kmacce — 102 yaca (3 ydaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEPKAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUS

TeopeTudyeckue OCHOBbI OpraHM4yeckod xumum. [Ipeamer m 3HaueHHE OpraHUYECKOI
XUMUH, [IPEICTABICHHE O MHOI000Opa3uu OpPraHMUECKUX COSAMHEHHH.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMs aTOMHBIX OopOUTaneil, - u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiHas cBsa3b. CrnocoObl paspbiBa CBs3ed B MOJIEKYJax
opranuveckux BemecTs. I[loHsTHe 0 cBOOOAHOM panuKaie, Hykjaeo(puie u JIeKTpodue.

Teopusi crTpoeHusi opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpEeMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJ. 3HaU€HHUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIUHEHUH.
Monekynsipaple u CTPYKTypHBIE (Qopmynbl. CTpyKTypHBIE (DOPMYNBI pPa3IUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, CcKeynerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(GEKTHl B MOJIEKYJaX OpPraHMYECKUX COCAMHEHUN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(pUKAUE OpraHNUecKuX BemecTB. [loHsTHe 0 QYyHKIMOHATHLHON
rpynne. 'omosnorus. ['omonoruueckue psaapl. Cuctemaruyeckas HOMEHKIATypa OpraHM4ecKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobOennoct W KilaccuuKauus  opraHmdyeckux  peakiuil.  OKucCIUTEThHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BELIECTB MpH HarpeBaHuW (TIaBleHHe, OOYIVIMBaHHE U  TOPEHHE),
KOHCTPYMPOBAHUE MOJEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

YraeBoaopoabl. Ankanbl. ['oMoyiorMueckui psAx  aikaHoOB, oOmias  Qopmyna,
HOMEHKJIATypa ¥ M30MeEpus. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN aJIKaHOB,
sp3-rn6pnz[n3aum1 aTOMHBIX OpOMTael yrieposaa, 6-cBa3b. PU3NUYECKHEe CBONCTBA aIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKAaHOB: pEaKLUU 3aMEIIeHMs], N30MEepU3aLH, JErUIpUpPOBaHMUS,
LIUKIU3alluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakUuil
paZUKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTy4YeHUs U IPUMEHEHHUE aJIKAHOB.

[uxnoankansl. O6mast popMyina, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MalbIX (IUKJIOMPONAH, LHUKIOOYyTaH) M OOBIYHBIX (IMKJIONEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['omonoruueckuil psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
YU TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUUU IPUCOEAUHEHMS, 3aMEIICHHUS B 0O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBSA3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.

Ankaguensl.  Knaccudpukanms — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOEGHUS W XMMHUYECKHX CBOWCTB
conpshKEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanus conpsKEHHBIX JMEHOB.
CrniocoObl noy4eHus ¥ NIpUMEHEHNE aJIKaIueHOB.



Ankunbl. ['oMOIOrHYecKUit psAl amKUHOB, 00mas ¢popMmyrina, HOMEHKIATypa U U30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEANHEHUS, JUMEPU3allMd U TPUMEpHU3alluu, OKuciaeHusl. KucioTHbie cBONWCTBA aIKMHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklnH Ha TPOiHYIO CBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
O®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKluu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU IMPHCOSIUHEHHUS,
OKHCIIEHHE TOMOJIoroB Oen3omna. IlpeacraBienne 00 OpHEHTHPYIOMIEM JIEHCTBHM 3aMECTUTENEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, THAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBL, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuszamuss  ctuposa.  CrnocoObl  HOMy4YyeHUS W NPUMEHEHME  apoOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonmyrasie HedTsiable ra3pl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmunr, nuponus. [IpogykTsl nepepaboTku HedTH, MX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIly, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiEnouyd. BzaumonelicTtBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O METalIoOpraHMYeCKUX COCAMHEHHSIX.
Hcnonp30BaHre TallOT€HIPOM3BOIHBIX YIJIEBOAOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpraHMYECKUX BEIECTB.

OKCHepUMEHTAIIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHui: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTWJIeHa C aMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyXEHWE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3namMu IUIACTMAcC, KAay4yKOB U PE3UHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHHE MOJEKYN (Ha NpuUMepe MeTaHojla U
sTanona). ['omonmornyeckuit psia, obmias popmyna, H30Mepus, HOMEHKIIaTypa U KIacCH(pUKAIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakUWHd 3aMelIeHMs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPTAaHUUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJIHOATOMHBbIE CHUPTHI. [[elicTBHE 3TaHOJa M METaHOJa HAa OPraHM3M YeJOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U n3oMepus. OcOOEHHOCTH (PU3NUYECKUX U XUMHUIECKUX
CBOMCTB.

MHOroaroMHbl€ CHHUPTHI — 3TUJICHIVIMKONIb W TIAUUEpUH. PU3NUEecKHe M XUMHUYECKUE
CBOMCTBa: peakluu 3aMEIIeHHs, B3aUMOJEWCTBHE C OPraHUYEeCKMMH U HEOPraHWYeCKUMU



KHMCIJIOTaMH, KaueCTBEHHAsl pEakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o MexaHusme
peakiuii HykJieopuIbHOTO 3amenieHus. JlelicTBue Ha opraHu3M 4yenoBeka. CriocoObl MOMTyYeHUS
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcudHOCTh (eHona. CrmocoObl monydeHHs: W MpuUMeHeHHe QeHona.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonornyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJETMI0B M KETOHOB. XHMHUYECKHUE
CBOMCTBa albJETH0OB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIernJIoB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/elibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbHUHOW KHUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucIOT. [IpeacraBurenu BbICIIUX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEBAs, JUHONEH08ds KHCIOTHL. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble ¢upsl. ['omonoruueckuit psn, obmas Gopmyna, n3oMepus U HOMEHKIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEJIOYHOU Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKHU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpBLTa KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBUE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyicaxapuasl). MoHocaxapuapl: TJIOKO3a, (PyKTO3a, Trajakrosa, pubo3a, Ae30KcHpudo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJAETMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajgbTo3a M JlakTo3a. BoccraHaBiauBarolme U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapujaoB. HaxoxxaeHue B mpupoje u
npuMmeHenue. [lomucaxapuapl: Kpaxmaji, TJIMKOT€H M 1esuTrosio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U LeUiofo3bl. PDu3nyeckue CBOMCTBA KpaxMmajga U UEJUTIOJIO03BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEakKIus C HOJOM. XHUMHYECKHE
CBOWCTBA IEJUTIONIO3BI: THAPOIIH3, MOTydeHHe 3(pUpoB 1eu1oa03bl. I[oHsATHEe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCrepuMEHTAIbHBIE METOJbl M3YyUEHUS BELIECTB M MX IMpEeBpallleHUui: pacTBOPUMOCTH
pa3IMyYHbIX CHHPTOB B BOJE, B3aMMOJEWCTBHE 3TAHONA C HATPHUEM, OKHCIIEHHE 3THUJIOBOTO
cnupTra B ajbAETH] Ha pPacKaJI€HHONM MEJHOW INPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHMpTa
JUXPOMATOM Kaius (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEpUAIOB), KAUECTBEHHbBIE PEaKIIUU Ha
anberuasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u rugpokcunom meau(ll)), peakius roumeprHa



¢ ruapokcunoM Meau(ll), xumudeckrue cBoCTBa pacTBOpa YKCYCHOM KUCIOTHI, B3aUMOJCHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HMOJIOM, PEIICHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CTIupThl ¥ heHOoIbD, «KapOoHoBbIe KUCTOTHI. CII0KHBIE
3upbI».

A3oTcojepxainiie opraHuieckue coeinHeHusl.

AMUHBI — OpraHWUYeCKHe TMPOW3BOJAHBIC amMuaka. Kiaccudukanuss aMHHOB:
anmudarruyecKkue U apoMaTHYECKUE; NMePBUYHBIC, BTOPUYHBIC U TpeTHuyHble. CTPOCHUE MOJIEKYII,
oOmast ¢opmyina, u3omMepus, HOMEHKJIaTypa U (pu3uveckre CBOWCTBA. XUMHUYECKOE CBOICTBa
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOICHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KucI0TOU. COoM aJIKUIaMMOHHS.

AHWIIUH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauectBennsle peakuuu Ha aHWwIMH. CrnocoObl MOJMy4YeHHS U TIpPUMEHEHHE alu(aTHUYeCKUX
amuHOB. [lorydeHre aHWIMHA U3 HUTPOOCH3071a.

AmunHokucinotel. Homenknatypa wu  u3omepusi. OtTnenpHble NPEICTABUTENNA  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBONCTBA
AMUHOKHUCIIOT Kak aM(OTEepHBIX OPraHWYECKUX COCAMHEHUN, peakius MOJUKOHACHCAIUH,
0o0pa3zoBaHHe MENTUIHON CBs3U. bronornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CMHTE3 M THAPOIH3
e TU/IOB.

benku kak mnpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAas W TpPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOININ3, JEHATYypalus, KaueCTBEHHBIC PEaKIMu Ha
OeJKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YYCHHS BEIIECTB M MX MPEBPALICHUN: PACTBOPECHHUE
0enkoB B BOJie, JeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIMH Ha OEJKU, pelieHue
SKCIIEPUMEHTANBHBIX 3a7ad M0 TeMaM «A30TCoJAepKalllie OpPraHUYeCKUe COCIUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCITMHEHUI.

BoicokoMosieKky/sIpHBIE COeTMHEHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEeHb MOJIMMEpPU3ALUHU, CpPEeAHssl MoJeKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITUS.

[Tonumepnbie MaTepHuabl. [TmacTmaccer (monmuaTHIIEH, MTOJIUITPOTTUJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKapOOHATHI,
nonudTHIEeHTepedTanar). YTunuzanus u nepepaboTKa MiIacTHKa.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETUYECKHE Kaydyku (OyTaJMeHOBBIN,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cneruanpbHOTO  Ha3HadeHUs (TeQUIOH, KEBJAp, OSIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3IaraeéMpie MOJIMMEPHI).

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lilaMu TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, KaydyyKOB, peEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Pacmo3HaBaHMe MIacTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxaenne MonexynspHOi GopMyabl OPraHUYECKOTO COSTUHEHUS IO MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HAXOXJICHHE MOJEKYISIPHOU (OPMYIbl OPTaHUYECKOTO
coeMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHMs, MO KOJWYECTBY BelIecTBa (Macce,



00BbEMY) TTPOJIYKTOB PEAKIIMH M/UIH UCXOTHBIX BEIIECTB, YCTAHOBIICHNUE CTPYKTYPHOH (OpMYITbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WM CIIOCOOOB TOJy4YEHUS,
onpeJieJICHUE JOIU BbIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaIMETHbIX CBA3EH NMPU M3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCS 4Yepe3 HMCIOJb30BaHUE KaK OOIIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSITHIA, TPUHATHIX B OTJIEIBHBIX MMPEJAMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHUE, HaydHbI (akT, rumnoresa, TEOpwus,
3aKOH, aHAJIU3, CUHTE3, Kiaccuukanusi, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJIUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3UYECKUE BEIMYMHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTEPOTPOGHBIM THUI MHUTaHUS, OpoXkeHHe, (HOTOCHUHTE3, JbIXaHUEe, OEJKH,
YIJIEBOIbI, )KUPbI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexXHOJOTHS: TUIIEBBIE TPOYKTHI, OCHOBHI PAIlHOHATHHOTO TTUTAHUS, MOIOIITUE CPEICTRA,
MaTepUabl U3 UCKYCCTBEHHBIX H CHHTETHYCCKHUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

TeoperuvyecKkue OCHOBbI XUMHMH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKHE YPOBHH U TIOJYyPOBHH. ATOMHBIE
opoutanu. Kinaccudukaims XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenernenue
AJIEKTPOHOB MO ATOMHBIM OpOUTANsIM. OJEKTPOHHBIE KOH(PHUTYypallM aTOMOB SJEMEHTOB
MEepPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSTHUHU, JJIEKTPOHHBIC
KOH(UTYpaIlMi HOHOB. DIEKTPOOTPUIIATEILHOCTD.

Ilepuonnueckuin 3akoH u llepronnueckas cucreMa XUMUYECKUX odnemeHTtoB [I.M.
MenneneeBa. CBsi3b nepHoaWYecKOro 3akoHa W [lepuoamyeckoil CHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIMIaM U
nepuoaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

XuMudeckas CBs3b. BHIBI XMMHUYECKOW CBS3M: KOBaJCHTHAs, MOHHAS, METalndecKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus
U JnvHa cBsA3U. [[onspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogopoaHas cBs3b. MeXMOIEKyIIpHbIE B3aUMOICUCTBHS.

BasieHTHOCTP W BalN€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha TpPHUMEPE COCIWHEHHH DJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBinenre O KOMIUIEKCHBIX coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHABI. 3HAuU€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPJAWHALIMOHHON XUMUHU.

BemecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIbl KPUCTALNTUYECKUX
pPEETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.



ITonsiTne o nucnepcHbIXx cuctemax. McruaHble pacTBopsl. [IpeacraBinenne 0 KOJTOMAHBIX
pactBopax. CmocoObl BBIpaKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBasi JOJS BEIIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTparus. HacelllleHHble ¥ HEHACBIEHHBIE  PaCTBOPBHI,
pactBopuMocTb. Kpucraimoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU NPU XUMUYECKHUX
peakusix. TermnoBbie 3QPeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklnu, e€ 3aBUCUMOCTh OT PaziIMYHBIX (hakTOpoB. I'oMOTeHHBIE
U TeTeporeHHble peakunu. Karanus u kaTaan3aropsl.

OOpatumble u  HeoOpaTMMble peakuuu. XuUMHUYeckoe paBHoBecue. KoHcTaHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHLEHTpAIMU BEIECTB, y4acTBYIOIUX B peakiuu. [lpunnun Jle
[ITarense.

OnekrponuTtnueckas auccouuanus. CunbHble U ciabble  AeKTposuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHblit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakim nonnoro ooMena.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKucIuTens u
BOCCTaHOBUTENb. IIponecchl OKHCIEHHST M BOCCTAHOBJIECHUs. BakHeWllne OKUCIUTENIH U
BOCCTaHOBUTENIHU. MeTO/1 21IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIEpUMEHTAIbHbIE METOAbl HM3YYECHHS BEIIECTB U HUX MPEBPAIICHUI: pa3lioKeHUE
NEepOKCHUJa BOJOpOJAa B MPUCYTCTBUM KaTalIW3aToOpa, MOJEIHU KPUCTAUIMYECKUX PpEHIETOK,
MPOBEJCHUE pEaKuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepmommueckoin cucrteMe XuMHUeCKHX dieMeHToB J[.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHsSI HMX aToMOB. (DU3NYECKHWE CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

Bonopon. Ilonyuenue, ¢pusznyeckue M XUMHUYECKHE CBOMCTBA: peakUUU C METAJUIAMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | uipuabl. TOMIMBHBIE 371EMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crnocoObl momydeHus, GU3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOmOpOAbl. BaxkHenmme KUCIOpPOACOAEPIKAINE COCIMHEHHUS TajlOT€HOB.
JlaGopaTopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MOTY4YeHHsI rajdoreHoB. [IppumMeHeHue rajioreHoB u
UX COEIUHEHMM.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBILIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®dusnyeckue W XUMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoga W o30HA. OKCHUIBI H
MEPOKCU/IBI.

Cepa. HaxoxxnaeHume B TpUPOJE, CIOCOOBI TMONYyYEeHUS, (DU3MUECKHE W XHUMHUYECKHE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uXx comr. OCOoOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL. I[lpuMeneHue cepsl u €€
COCTUHEHUN.

A3zor. Haxoxnmenue B Tpupojie, CIOcoObl MOMy4deHHs, (PU3MYECKHEe U XHUMHYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.



OcoOEHHOCTH CBOWCTB a30THOWM KHUCIOTHL [IprMeHeHWe a30Ta M ero CoeaMHEHHW. A30THBIC
yIoOpeHusl.

®ochop. Haxoxknaenwe B mpupoje, CrmocoObl MOmydeHUs, (PU3NYECKUE U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJM.
[Tpumenenue dochopa u ero coequnenuii. PochopHbie y100peHuUs.

Yrinepon, HaxoXIeHWE B Tpupoje. AJoTpornHble Moaudukanuud. Dusudeckue u
XUMHYECKHE CBOMCTBAa MPOCTBIX BEIIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yriaepoma(ll),
okcun yriepona(lV), yrombHass kucinora M e€ coid. AKTHMBUPOBAHHBIA YTroJib, aiCOpOITHSI.
Oyiepensl, rpaden, yriaepoiHble HaHOTPYOku. IlpuMeHeHuWe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAUHEHUH.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTydeHus, (GU3NYecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHuil. CTEKIIO0, ero Moyiy4eHue, BUAbI CTEKIIA.

[Tonoxenue metamios B Ileproguueckoil cUCTEME XUMUYECKUX 31eMeHTOB. OcOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gu3nueckue CBOMCTBAa METAILIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKU psii  HampsbDkeHuid MeTtaiioB. OOmmMe crnocoObl  MONy4YeHHUs
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILTYPrus, ieKTpomeTamutyprus. Ilonarue o koppo3uu
MeTautoB. CriocoObl 3aIUTHI OT KOPPO3UH.

Ob6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: monydenue, puanveckre U XMMUYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEHICCTB U UX COCAMHEHUH.

O6mas xapakrtepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JIeMEeHTOB. MarHuii ¥ KanblMii: ToJdy4YeHue, (QU3NYecCKue U XUMHUYECKHE CBOMWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMUHUER: TIONTydeHue, GU3NYECKUE W XMMHUYECKHUE CBOKMCTBA, MPUMEHEHHE TPOCTOTO
BEIIECTBA M €ro coeAnHeHUH. AMQOTepHBIE CBOWCTBA OKCHIA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO0mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymm (b-rpynm) Ilepuogudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeauHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrel U OuUXpoMaTthbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[Tonyyenue u npuMeHeHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHEeHud. BaxuHeiimmne
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCHIbl, THAPOKCUABI U
comm xkene3a(ll) u xemneza(lll). [lomydaenne n npuMeHeHHe KeJe3a U ero CIIJIaBoB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonydenne n npumeHenne
MeIU U €€ COCIUHEHUM.

[{uuk: monyuyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCUAA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne IMHKA U ero COeAMHEHUH.

DOKCIEpUMEHTATbHBIE METOJbl W3yYEHHUsS BEIIECTB M WX NPEBPAIICHUN: HW3YYCHHUE
00pa3loB HEMETaIOB, TopeHHe cepbl, (docdopa, xKeneza, MarHus B KHUCIOPOJE, H3ydEeHUE
KOJUIEKIMU «MeTaiibl W CIUIaBbl», B3aUMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMENbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUaIOB), B3aUMOJAECHCTBUE IIUHKA U



KeJle3a ¢ paCTBOPaMU KHUCIIOT U IIEN0YeH, KaUeCTBEHHBIE PEaKIUU Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE T'MIPOKCHIOB ATIOMUHUS U LIUHKA C
pacTBOpamMM KUCIIOT U IIEJI0YEH, pelIeHne SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «l'ajoreHsl»,
«Cepa u e€ coeluHeHUsI», «A30T U Gochop U UX coeTUHEHU», «MeTaulbl IIIaBHbIX HOATPYIII,
«Mertasuibl TOOOYHBIX MOATPYIIID.

XuMHUS U )KU3Hb.

Posib xumuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUS YenoBedecTBa. [loHATHE O HAYUHBIX
METOJaxX IIO3HAHUS M METONOJIOTMM HAay4yHOro wuccienoBanus. Haydsble npuHOUIBL
OpraHu3ali XUMHUYECKOrO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIOCOOB! MOMYYEHHs BaXKHEHUIINX
BEUIECTB (Ha IpUMEpE MPOU3BOJCTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoJa). [IpoMblineHHbIE
CIOCOOBI MOJTYYEHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nocueacTBus. Ponb xuMun B o6ecrie4eHuu SHepreTuYeckoil 0e30MacHoCTH.

XuMusg U 3700poBbe 4YesloBeka. JlekapcTBeHHble cpencrtBa. llpaBuna ucnonb3oBaHUs
JIEKapCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTUU MEIULIMHBI.

X¥MHS UM OCHOBHBIE KOMIIOHEHTHI, IHILEBbIE 100aBKU. Poiab XxuMuu B obecrieueHnn
HUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCII0JIb30BaHUs IIPENapaToB ObITOBOM XMMHUH B IOBCEAHEBHOMN )KU3HHU.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XuMmus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, Kepamuka. MaTtepuasl
JUIst 31€KTpoHUKU. HaHOTeXHOIOTHH.

Pacuérnble 3anaum.

Pacuétbl: Macchl BemjecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIIM OJHO W3 BEIIECTB MMEET NPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa pPEeaKkluHu, €ClU OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C
OIPENEIEHHON MacCOBOM J0JIEH pPAacTBOPEHHOIO BEIECTBA, MAaCCOBOM JIOIM U MOJSPHOU
KOHIIEHTpAllUM BEILECTBA B PacTBOPE, IOJIM BbIXOJA IPOJIYKTa PEAKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3eH NpU M3y4eHHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUN, IPUHATHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHE, HAay4YHBIM (akT, TMIOTE3a, TEOopus,
3aKOH, aHaju3, CHUHTe3, KilacCupUKAIMs, TEepUOAUYHOCTb, HAOIIOJEHHUE, H3MEpeHHe,
DKCIEPUMEHT, MOJIENb, MOJIEITUPOBAHUE.

®uznka: marepusi, MUKPOMHUP, MaKpOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHH YPOBEHb, BEILIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIIeCTBA, WACAIbHBIN Ta3, (HU3UUYECKUEe BEIMYUHBI, E€IUHHUIIBI
W3MEPEHMS, CKOPOCTh, SHEPTHUs, Macca.

buonorust: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbl, HYKJIEHMHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOTLIUBO, PECYPCHI.



TexHoorusa: XuMHYECKas IMPOMBINIJIEHHOCTh, MCTAJLUIYPIus, CTPOHUTCIbHBIC MaTCpUalbl,
CEIbLCKOXO03SIICTBEHHOE NpOU3BOJACTBO, MNUIICBAsA IMPOMBINIICHHOCTD, (bapMaueBTquCKaﬂ
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCpUajioB, JICKTPOHHAA ITPOMBIINIJICHHOCTh, HAHOTEXHOJIOT'HH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJO0M B CTPYKTypEe JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEEICHHUIO;
HaJIM4YUMe MOTHUBALlMM K  OOYYEHHMIO; TOTOBHOCTH UM  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpPaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIE
IUTaHBbIL.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaxaroT c(POPMUPOBAHHOCTD
OTIBITA TTO3HABATEIBLHON U MPAKTHUECKON JEATEIHHOCTH 00YUYarOMIKXCsl B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITA [MO3HABATENBHON U MPAKTHUUECKOM NEATENbHOCTH 00YyUalOIIMUXCs B MPOLECCEe pean3alnuu
00pa30BaTeNbHON 1€ TENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaOXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

IPEJICTAaBICHUST O COLMAIbHBIX HOPMax M NPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI Ipyrux
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CThb pe3ylbTaT JJIUTENbHBIX HAOIIOACHUMH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYE€HBIX U ITPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIYYEHHH M MOCIEAYIOIIEM aHAJIU3e
MH(pOpPMaLIIHU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEJACHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULIMN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEACTBUNA OCTYIKOB;

4) popMupoBaHus KYyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3/10pOoBOTO M 0Oe30macHoro obpasza >KHU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHWMAHUS [IEHHOCTH TIPAaBWJI WHAMBHAYAJIBHOTO H KOJUIGKTHBHOTO O€30IacHOIO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETGHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKONW JIESITEIbHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCUN pa3IudHOro poja, B TOM YHUCJIEC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynymeil mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIHMSIHHUS dYKOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JEHUCTBHM, MPUHOCIIIMX BPEA OKPYKAKOIIEH MPUPOJHOU Cpele,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
pEIIeHUH TIPOOJIEM COXPAHEHUS TPUPOTHOTO PABHOBECHSI;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTydaeMble 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOJTYYCHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl 110 XMMUU Ha YPOBHE CPEJHErO
00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, U3MEPCHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JEeACTBUS (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
peryisTHBHBIC), oOecneunBarone (HOpMUpOBaHHE (PYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpPCaJbHbIC Yy4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMATILHOM MTPaKTUKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHBIMI/I I[el\/JICTBI/IﬂMI/I.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas MHapaMmMeTpbl M KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIICCTB U XUMHNYCCKHUX peaKumZ;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJTFOUCHUS;

IMPUMCHATE B IIPOLECCEC IMO3HAHHA, UCIIOJIB3YCEMBIC B XUMHUHU CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XumMudeckas (opMylna, ypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX



MO3HABATENbHBIX U MPAKTUYECKUX 33/]ad, MPUMEHATh Ha3BaHHbIE MOJENbHBIE MPEACTABICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIIHil;

dbopMynupoBaTh LEAM M 33Ja4d  HUCCIEIOBAHMS, WCIIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAHHBIE BOIPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUA M TPOBEICHHUS YYEHHUYECKHX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIIOaTh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00O0OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJICIIaHHOM
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOM HCCIeI0BaTeIbCKOM M IPOEKTHOM JAesITeNTbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAaX wHHoOpManuu (HAYYHO-TIOMYJSpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUsA, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHBIE METOABI TpPU IOHCKE M OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpelncTaBiIeHUsT HHPOPMAIH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUYecKue M MaTeMaTH4YecKHe) 3HaKu H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOI TeMbI B XOJ€ JUAJOra U/UIH TUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYJINPOBATH CBOM MPEIJIOKEHNUSI OTHOCUTEIBHO BBITOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTALMENl PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MpPaKTUUYEeCKOH pabOThl IO HCCIEJOBAaHUIO CBOICTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro MpoekTa, U (POpMYIHpPOBaTH BBIBOJBI MO pe3yjibTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Haubosee 3(PEeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4yeHHs] HOBBIX 3HAHUHN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JI€ATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKHU.



NPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI M0 XMMUU Ha YriyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHSD» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI ICHCTBHI MO OCBOCHHIO, MHTEPIPETALUU H
peoOpa30BaHUI0 3HAHUIA, BHIIbI ACATCIBHOCTU 10 MOJYYCHHUIO HOBOT'O 3HAHUS M MPUMEHEHHIO
3HAaHUU B Pa3InYHbIX yqeGHbe CUTyallUdX, a TaKKC B PCAJIbHBIX KHU3HCHHBIX CUTyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XUMHHU MPEAMCTHBIC PC3YJIbTaThbl IMPEACTABJICHBI I10
rojiaM U3y4eHHS.

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD OTPAKaIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYEHHH OPraHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ POk B 00eCleueHUH YCTOHYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peIIeHur MPOOIEM IKOJIOTUYSCKOW, IHEPTeTUYECKOW M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHKOB JHEPrHUH, B OOECICUYCHUU
paloHaIBHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojiouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJIIpHasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIM CKEJIET,
byHKIIMOHAIbHAS TPYIIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
MU30MEpbI, TOMOJIOTHYECKHM DS, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEpKAIlHe
OpraHMYECKHUE COEIMHEHMsI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS; TEOpPHUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MeHneneeBa, Teopusi CTpOCHUS
oprannyeckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHUsT MacChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS OSHEPrUM NPH XHUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHMAaHUS
MPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUM; TPEJICTaBIEHUSA O MeEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOJMHAMUYECKMX UM KHUHETUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJeKylax (MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHTsl | u |l pona); gakronoruyeckue cBeleHHUs O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€3011aCHOM HCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON [eATEeNbHOCTHM YENIOBEeKa, OOIIMWX HAYYHBIX TMPUHIUIAX XUMHYECKOTO
MPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METaHOMa, epepadoTk HedTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBISABIISITH XapaKTEPHBIC MPU3HAKU TIOHATHHA, YCTaHABIMBATh
WX B3aMMOCBSI3b, HCTIOJB30BaTh COOTBETCTBYIOINE MTOHSATHS MTPU OMMCAHUHN COCTaBa, CTPOCHUS 1
CBOMCTB OpPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

HCITOJTH30BaTh XUMUUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHM4YECKHX BELIECTB;

COCTAaBJISITh YPaBHEHUS XUMUYECKUX pEaKUUid M  pPacKpblBaTb HMX  CYIIHOCTH:
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEJACTBOM  COCTABJICHHUS  3JIEKTPOHHOI'O



OanmaHca ITHX peakUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpaIlICHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KJIacCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpPraHMYeCKUX BEIIEeCTB (ITWICH, AaleTUIEeH, TOJyol,
[JIMUEPUH, STWIECHIIUKOIb, (QeHos, (OopMalbIeruj, aueTaiabIeruj, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHHOBAs, NAJIbMHTHUHOBAs KHUCJIOTHI, TJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHHII, U30IPEH, XJIOPOTIPEH, CTUPOI U JPYTHE);

Cc(OPMHPOBAHHOCTE YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEIMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUS OPraHMYECKUX
BemectB A. M. BytiepoBa st 0ObsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUUYECKHE CBOMCTBA TUIMIMYHBIX MPEACTABUTENEH pa3IMUYHbIX KJIACCOB OPraHUYECKUX BEIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MOJMCAXapUa0B),
WUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJaTb HA KOHKPETHBIX IPHUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepaboTKU W MPAaKTUYECKOe NMPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAQJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUS — HaONIOIEHUH, W3MEPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS  NPUMEHSATh OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
JEeSTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMaTH3alUI0, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYITHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpraHUYECcKON XMMHUU AJisi OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YPaBHEHUSM XHMHUYECKUX DPEAKIHMH C MCHOJb30BaHUEM (DU3MUECKHX BEIUMYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEUIECTBA), XApPAaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Tbl MO HAXOXKIACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;



c(OPMHPOBAHHOCTh YMEHH: IMPOTHO3MPOBATH, aHAIW3UPOBATh U OLEHUBATH C MO3MLIUI
HKOJIOTHYECKOM O€30MacHOCTH IMOCHEACTBUS OBITOBOM W IMPOU3BOJACTBEHHOH JESTEIbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BAaTh IOJTYYEHHBIC 3HAHUS s
IPUHATHS TPAMOTHBIX peIIeHUH TPo6IeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U MPOBOAUTH XUMHYECKHUH
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PA3NIMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pelleHHe HSKCIEPUMEHTAIBHBIX 3aJad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOuo/ileHMeM TpaBuil  Oe30macHOro  oOpallleHHsT C  BELeCTBaMH M J1aOOPaTOPHBIM
obOopynoBanuem, (HOpMyIUpOBaTh IeNIb HMCCICIOBAHUS, MPEICTABISATh B Pa3iIu4yHON (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTS;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuro1aTh MpaBUJIa HKOJOTHYECKU IIeJIecO00pa3HOro IMOBEJIEHHUsI B OBITY U TPYIOBOH
JIEATEIIbHOCTU B LIEJSAX COXPAaHEHUS CBOETO 310POBbs, OKPYKAIOIIEW INPUPOJHOM Cpelpl U
JOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOI'O ACUCTBHS HA JKUBBIE OPraHU3MBbI ONPEIECIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblci nokaszateis [TK;

AHAIN3UPOBATh  1€1€COO0PA3HOCTh  NPUMEHEHMsS]  OPraHMYeCKHMX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OPMHUPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANPaBIEHHbI IMOMCK XMMHUYECKOH
UHGOpPMALMU B Pa3IMUYHBIX HUCTOYHMKAX (HAaydyHas W ydyeOHO-HayudHas JHUTeparypa, CpeicTBa
MaccoBoil MH(popmanuu, VHTEpHET M Jpyrue), KPUTUYECKH AaHATM3UPOBATH XHMHUYECKYIO
uHpopmanuio, nepepadaTbiBaTh €€ W UCIOIb30BATh B COOTBETCTBUU C IMOCTABIECHHON y4eOHOM
3aJ1auen.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HEOpraHuyecKas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPEJCTABICHUN: O MaTepHAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NPUPOABI, O MECTE U 3HAYCHHM XMMHHU B CHCTEME €CTECTBEHHBIX
HayK U €€ pojii B 00€CIeYeHUH YCTOWYMBOTO PAa3BUTHS, B PELICHUH MPOOIEM 3KOJOTUYECKOM,
HHEPreTUYeCKO M THIEeBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/1aHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMHM, B  OOECINEYEHUH  palMOHAIBLHOIO
HIPUPOONOIL30BaHUS, B POPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYphl YEIOBEKA, a TAKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIIOJIATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, SJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aromMHBIE OpOHMTAIN, OCHOBHOEC M BO30YKAEHHOE COCTOSHHS aToMa, THOpPHIU3aLus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTh, CTEHEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAA),
KPUCTAJJIMYECKAsT PEIIETKA, XUMHUYECKas peaklus, pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAINS, CTENEHb JUCCOLMALMM, BOAOPOJHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XMMHUECKON peakluy, CKOPOCTh XMMHUYECKOM
peakiuy, XHUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBI (TEOpHsl AIIEKTPOJIUTHYECKOU
quccouuanuy, nepuoaudeckuii 3akon [[.J. MenneneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHMs U NPEBpAlllEHUs] SHEPIMM IPU XUMHYECKHX PEaKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3BIK XUMHUH,



MHPOBO33PEHUYECKHNE 3HAHUsA, JIEXKAIIUE B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHUM BEIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUWid, TEPMOAMHAMHUYECKMX M KHHETHUYECKHX 3aKOHOMEpPHOCTSAX HX
NPOTEKaHUs, O XHMHYECKOM DPABHOBECUH, pacTBOpaXx M  JUCIEPCHBIX  CUCTEMAax;
(bakTOJIOTHMUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIyYCHUH U O€301MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M TNPAKTHYECKOW IESITEIbHOCTH 4YeNOBEKa,
00LIMX HAYYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBIABIIATH XapaKTepHbIe MPU3HAKN MOHATUN, YCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS NPU ONHUCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMAaTHUECKYyld HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEIENIATh BAJIEHTHOCTb U CTENIEHb OKUCIIEHUS XUMHUYECKUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3HM (KOBAJICHTHAs, MOHHAS, METaJUIMYECcKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BELIECTB OT BHUAA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKUE PEaKLUU IO PA3JIUYHBIM NPU3HAKAM (YUCILYy U COCTaBy pEarupyrommx
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, HW3MEHEHHIO CTENeHEeW OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTallu3aTopa U JPYTHe); CaMOCTOSITENIbHO BbIOMpATh OCHOBAHHS H
KpUTEpUU IJIs KIacCU(PUKALUY N3YUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBaTh CMBICT Tiepuoauueckoro 3akona J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
HNPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHM: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuoaos llepumommueckont cucremsr [I.H.
MeneneeBa, UCNOIb3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€TUUECKUE IOITYPOBHU,
«S-, p-, d-atomMHBIE OpOHUTANN», «OCHOBHOE W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBONCTB XHMMUYECKHX OJJIEMEHTOB M UX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. . MenaeneeBa, BaJ€HTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapakTepu30BaTh (OMMCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHME I'€HETHUYECKOW CBSA3U
MEXy HEOPTaHHYECKMMU BEIECTBAMH C ITIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakIuii MoCPeICTBOM COCTABIICHHSI SJICKTPOHHOTO OajlaHCca 3THX peakIHif; peakluil HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS WX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHH; peaxkiuil
TUAPOJIN3A; Peakuil KOMIIEKCOOoOpa3oBaHMs (Ha NpUMEPE T'HIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTHM MPOTEKAHUS XHMUYECKHUX
peakuMii ¢ yd4€TOM HX DSHEPreTMYECKHX XapaKTepUCTUK, XapaKTep H3MEHEHHs CKOPOCTH



XUMHUYECKON pEeakiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEILEHUs
XMMUYECKOT'O PAaBHOBECHUSI 1O/]] BIUSHUEM BHEIIHUX Bo3aecTBuil (mpunuu Jle larense);

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMUUYECKUE PEAKIIUH, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIMe Hay4Hble MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; I€IeCOO00Pa3HOCTh MPUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHsS MPUMEHSTb ATH 3HAHUS INPU
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUU BEIIECTB W I OOBSACHEHHS XUMUYECKHUX SIBJICHUH,
MMEIOLUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTAaBICHUSIMU JIPYTHMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee  OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOopMUPOBAHHOCTh YMEHHS IPOBOJUTE PACUETHI: C UCTIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIIGHTPAIIHs»; MAcChl BellecTBa UIU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO d(PdeKTa peakunu; 3HAYCHUs BOJOPOTHOTO ITOKA3aTeINsl pACTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCOBOM JI0JIed pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); I0JIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IIJIAHUPOBATh M MPOBOJAUTH XUMHYECKHUI
SKCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C TOMOILBI UHIUKATOPOB,
W3YYCHHUE BIUSHUS PA3UYHBIX (AaKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, pPeIIeHUue
AKCIIEPUMEHTANIbHBIX 3a/7au 1o TeMaMm «Metamibsl»y u «Hemeramibl») ¢ coOM0IeHHEM MPaBHIT
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYITHpPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX JTOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COOMIOAThH MpaBUiIa MOJb30BAHUS XUMUYECKON TTOCY0N U
nabopaTtopHbIM 000pyaOBaHUEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU
MO BBIMOJTHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH IIeTIeCO00pa3HOTo
MOBEJICHUsI B OBITY W TPYHAOBOM JEATEIHHOCTH B IEJIAX COXPAHEHUsS] CBOETO 3/I0POBBS,
OKpYXKaIollel MTPUPOJHON CpeAapl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh
OMacHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHMUMAs cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IIEJCHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMl B pa3IMYHBIX MCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaiuu, WHTEepHET W Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMaIrio, repepadaTriBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHUH C MOCTaBICHHON yueOHOMH
3aJaden.
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10 KJIACC

Ne
n/n

Tema ypoxka

HpC,I[MCT " 3HAYCHHEC OpFaHquCKOfI XHUMHH,
MMpeaACTaBJICHHUC O MHOFOO6paSI/II/I
OpPraHu4YCCKux COG,Z[I/IHeHI/Iﬁ

DNEKTPOHHOE CTPOCHHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

KommyectBo yacos

Bcero

KoHTtposbHbIE
paboTsI

IIpakTrueckue
paboThI

Jara
HU3y4YCHUS

DIJIEKTPOHHBIE
udpoBbie
o0Opa3oBaTenbHbIC

pecypcsl

XI/IMI/IHGCKaﬁ CBA3b B OpFaHHqGCKHX
COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunel nsomepun: cTpykTypHas,
POCTPaHCTBEHHAs!. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

HpeI[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaHI/II/I n

cucrematnueckas Homenkinarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

CucreMmarusanys 1 0000IeHNEe 3HAHUI 110




TEMC

10

11

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyIa, HOMEHKIIATypa ¥ H30MEepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

dusnyeckre U XUMUYECKHAE CBOMCTBA
AIKAHOB

Haxosxnenue ankanoB B nmpupoe. CriocoOsl
MOJTyYEHUs ¥ IPUMEHEHHUE aTKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CIOCOOBI
HOJTYYCHHS U IPUMEHEHUE

13

Pemenne pacuéTHbIX 3a7a4 Ha OIpe/IETICHHUE
MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUIECKOTO
BEIIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB.
Cucremaru3zanus 1 00001IeHHe 3HAHUH 110
TeEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
dbopMyia, HOMEHKJIAaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15

16
17

dusnyeckre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

CnocoObl MMOJIy4CHHA U MPUMCHCHUC aJIKCHOB

[IpakTuueckas padora Ne 1 o reme




"ITosrydyeHune 3TUIEHA U U3YYEHUE €T
CBOMCTB"

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

18 MOJICKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA
AJKaMeHbl: CONPsDKEHHBIC, U30JIMPOBAHHBIC,

19 KyMyn#upoBaHHble. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHHUS

20 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX
JIEHOB

21 CriocoObI mosTydeHust 1 IpUMEHEHNE
aJKaJIueHOB
AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1as

99 dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢du3nUecKue CBOICTBa

23 XHUMHUYECKHE CBOMCTBA aIKHHOB

24 KauecTBeHHBIE peakiiiy Ha TPOMHYIO CBSI3b

o5 CrniocoOblI 1osty4eHus U NpUMeHEeHue
AJTKUHOB

26 Pemenne 3amay: pacy€Tsl Mo ypaBHEHUIO
XUMHUYECKON pPeaKIiu

97 CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TEMeE
ApEHBI: TOMOJIOTHYECKUH PSIJT, OOTIIast

28 dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII
OeH3oJ1a ¥ TOIyoJia, UX (pU3NYECcKre




CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMeIIeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA
Pemenne pacuéTHbIX 3a7a4 Ha OINpeIeJICHIE

32 MOJICKYJISIPHOUW (POPMYJITBI OPTaHHYECKOTO
BEIIIECTBA

33 CniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB

34 ['eneTnueckas CBsI3b MEXKAY pa3IMIHBIMU
KJIaccaM# YTJIeBOJOPOIOB
Pacuérel mo ypaBHEHHSAM XUMUYECKUX

35 peaknuii. Cuctemaru3ars 1 00001IeHNe
3HaHUM MO TEME

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl

37 KameHnHbIi1 yroisb 1 IpoIyKThI €70
nepepadoTKu

38 Hed1p 1 ciocoOw1 €€ mepepadoTKu.
[Ipumenenue npoayKToB nepepadboTku HehTH

39 ['eHeTnyeckas CBSI3b MEXAY pPa3InIHBIMU
KJIaccaM# YTJI€BOJIOPOIOB
["ajoreHonpon3BOIHBIE YTICBOJOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEAKIIMU 3aMEIeHUS
rajoreHa

41 JlewicTBue 1iemouei Ha




rajoreHnpoun3BoiHbIe. B3anmonaeicteue
JUTAJIOT€HAIIKAHOB C MarHUEM U [IUHKOM

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O

42 pazneny "YrieBonopoasr"

43 Kontposbnas pabora Nelmo teme
"Yraesogoposr"
[IpenenbHbIe 0OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psaJl, oOmas hopmyia,

44 CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBa

45 XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoObI mosTydeHust 1 IpUMEHEHNE
OJIHOATOMHBIX CITUPTOB
[TpocTeie a¢upbl: HOMEHKIIATypa U

47 U30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHYECKHUX CBOMCTB
MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb H

48 [JIMLEPUH, UX (prU3nYecKre U XUMUYECKUe
CBOMCTBA

49 CrniocoObl nosy4eHus U NpUMeHeHue
MHOTOQTOMHBIX CITHPTOB

50 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHe
cBoicTBa. TOKCHYHOCTH (heHoIIa

51 XuMuyeckue cBoiicTBa (heHoa

52 Cnioco0wI ToTydeHus U IpuMeHeHne heHomna

53 [IpakTuueckas padora Ne 2. Pemenue




IKCIIEPUMEHTATBHBIX 33124 10 TEME
"Crupthl ¥ heHoNbI"

54

55

56

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia,
M30MEpHUs U HOMEHKJIaTypa

AJ'IBI[CFI/II[H 1 KCTOHBI: (I)Hanecxne
CBOﬁCTBa; p€aKuu MpUCOCINHCHUA

57

PeaKIII/II/I OKHCJICHUA U KAYCCTBCHHBIC
PCaKkru aJIbACTUAOB U KETOHOB

58

59

CriocoObl MOJIYYCHHUS aJIbACTUIOB U KCTOHOB

O,I[HOOCHOBHBIG MMpCACIIbHBIC Kap6OHOBLIe
KHCJIOTHI, 0COOEHHOCTH CTPOCHUS UX
MOJICKYJI

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUECcKUe CBOMCTBA

61

62

XHUMHUYECKHE CBOMCTBA IpCACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT

Oco0eHHOCTH CBONCTB MypaBbUHON

KUCIOTHI. MHOr0o0Opa3ue kKapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucnot. [IpencraBurenu BhICIINX
KapOOHOBBIX KUCIIOT




64

[TonsaTne o Mpou3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CriocoObI mosTyueHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

Crnoxxuble 3(hUpPbl: TOMOJIOTHYECKHUN PA,
obmas Gopmyia, U30MepHsi 1 HOMEHKJIATypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢hupoB

68

Pemenne pac4€THBIX 3a1a4: IO YPABHEHUIO
XUMUYECKON PEAKLIMU, HA ONPEICICHUE
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO
BELIECTBA

69

70

[TpakTuueckast paborta Ne 3. Pemenue
AKCIEPUMEHTAIbHBIX 33/a4 10 TEME
"KapOonoBsie Kuciotsl. CroxxHbie 3¢pupsr”

Kupsl: ctpoenue, Gpusndeckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX
OCTAaTKH HECIPCACIBbHBIX JXUPHBIX KHUCJIOT.
Kupsl B mpupone

72

Mputa Kak COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aericTaue. Ilorsarne o
cuHTeTHYecKuX Morouux cpeactrax (CMC)

73

74

I'eHeTnueckas cBsA3b yrieBOJIOPOJOB U
KHCIJIOPOJCOIEPKAIIMX OPraHUYECKHUX
BEIL[ECTB
Pacu€tel n0 ypaBHEHUSIM XUMHUYECKHUX
peakuuin




75

Cucremarusanys U 0000LIEHUE 3HAHUN 1O
TEME

76

77

78

OO01mast XapakTepuCcTHKa YTIEBOIOB U
KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HOJIMCaXapubl)

Monocaxapuabl: pu3nYecKue CBOWCTBA U
HaXO0XJICHUE B IPUPOJIE

HpI/IMeHeHI/IC TJIFOKO3HhI, e€ 3HaUYCHUE B
KUBHCACATCIIbBHOCTH OpraHnu3mMa

79

Jucaxapunpl: caxapo3a, MajabT03a U JIAKTO3a.
Haxoxnenue B npupoie 1 IpuMEHEHne
JMCaxapuioB

80

81

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKY!I,
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

[TousTue 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenne PACUCTHLIX 3aaa4 Ha OIMPCACIICHUC
J0JIM BbIXO4a MPOAYKTaA pCaKiuu OT
TCOPECTUUICCKHU BO3MOKHOT'O

83

84

85

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
paszaeny

KonTponbnas padorta No2 mo teme
"Kucnoponaconepxamue OpraHnyecKue
coenuHeHus"

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MoJIeKy, oOmias Gopmyia, usomepus,
HOMEHKJIaTypa 1 (pu3nyecKre CBOWCTBa

86

XUMHYECKHE CBOMCTBA alH(PaTHUECKUX




aAMHHOB

87

88

AHunuH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHWJIMHA

CrniocoOblI MoTy4eHus U IpUMeHEHue
anudaTuyecKux aMHMHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEpUs,
¢usuueckue cpoicTBa. OTHENbHBIC
[IPEACTABUTENIH 0-AMUHOKHUCIIOT

90

91

92

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOIJIN3 TIENTHIO0B

benku kak npupoiHbIe MOIUMEPSI;
CTPYKTYpbI O€JIKOB

XuMnyeckue cBOHCTBa OEJIKOB

93

94

95

96

A3oTcoaepKalre reTeporuKINIeCKUe
COCANHCHUA. HYKJ'IGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

[Tpaktuyeckas padora Ne 4. Peenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"A30TcoeprKale OpraHuyecKue
coenqnueHusa”

[TpakTtuyeckas padora Ne 5. Pemenue

SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacnio3HaBaHrEe OpraHUYECKUX COeAMHEHUN"

KonTtponbHas padora Ne3 o reme

"A3zoTcoaeprKalie opraHu4ecKue
coequHeHus"

97

OCHOBHBIE TTOHATHS XUMHU




BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METOBI UX CUHTE3a —II0JUMEPU3aALIUS U
MOJIMKOHACHCALUA

[Inactmaccel. YTunuzamus u nepepadoTka

98 1
TTaCTUKA

99 DnacToMepbl: HaTypallbHbII CHHTETUYECKHE 1
Kaydyku. Pesuna
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,

100 cunTernuyeckue. [lomumepsl crienuaaIbHOTO 1
Ha3HAYCHUS
[IpakTuyeckas pabora Ne 6. Pemenue

101 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1
"Pacno3naBaHue miacTMacc U BOJIOKOH"
O06001IeHre U CUCTeMAaTH3aIMS H3YYEHHOTO

102 Marepuaia 1o reme "BbICOKOMONeKyIsIpHbIe 1
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KommyectBo yacos DIJIEKTPOHHBIE
Ne ara n(POBEIC
o/ Tema ypoxa Beero Koutponbnble  I[Ipaktnueckue iyqum §6§;OBaTeHBHLIC
paboThI paboThI pecypei
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
asieMeHT. M30Torb!
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIC YMCIa
3 Knaccudukamnus XuMrHIecKux 3J€MEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacnipenenenue 31eKTpOHOB 1O ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAITIH aTOMOB
5) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
6 DNeKTpOHHbIE KOH(UTYpaIli HOHOB. 1
DNeKTpOOTPUIIATETFHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 CHCTeMa XUMHYeCKuX dnemMeHToB /. 1. 1
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1
MPOCTBIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiam
9 CucreMaru3anus U 0000IIeHNE 3HAHU 10 1




TEMC

10

11

12

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexmoliekysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JIEKTPOHHON CTPYKTYPBI

MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

13

BemecTBa MoneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUs. THUIb
KPUCTANINYECKUX PEILIETOK U CBOMCTBA
BEILIECTB

14

15

16

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBienne o KOJUIOUIHBIX pacTBOpax

HcTrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpoB

17

Pemrenune 3a71a4 ¢ HCHOIB30BaHUEM TOHSTHI
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna,
"MossipHast KOHUEHTparus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/BaI_II/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC




20

21

22

KontponsHast padora Ne 1o remam
"Ctpoenue aroma. [leproandeckuii 3aKoH 1
[Tepuoanueckas cucTeMa XMMHYECKUX
anementoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHWYECKOM M OpraHUYeCKON XUMHUH.
3aKOH COXpPaHEHMSI MaCChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XAMUYECKHUX PEaKIIUIX

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucienust mo ypaBHEHUSIM XUMHUECKUX
peaKIuii 1 TePMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzatopsl

I'omoreHnHsie u TCTCPOTCHHLIC pCAKIINU

26

[IpakTuueckas padora Ne 1 o reme "Bnusinue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peakuun"

27

28

OO6paTtumbie U HEOOpATUMBIE PEAKIIUU.
XHUMHUYECKOE PAaBHOBECHE

IIpakTruyeckas padora Ne 2 o teme "BnusHue

pa3nuYHbIX ()aKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"

29

DnexTpoiauTHyecKkas auccoruanus. CuibHbIS
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoanslii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax MEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Teme

32 "XHUMHYECKUE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"

33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Baxxnerime OKUCIUTEN U BOCCTAHOBUTEIN

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oayranca

35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

38 Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
TeMe "XuMuueckue peakiuu'

39 KonTtponsHas padora Ne2 o reme
"Xumunyeckue peakuuu"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cUCTEME XUMHUYECKUX 351eMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTomoB. Pu3nYeCKre CBONCTBA HEMETAJIIOB

41 AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

42 Bonopos: momydenue, Gpusndeckue u




XMMHYECKHE CBOMCTBA. [ 'nIpuibl

I'amorensr: HaXOXICHUEC B IIPHUPOAC, CIIOCOOBI

43 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE
CBOICTBA

44 lManorenoBonopoabl. Baxknenue
KHCIIOPOJICO/IEPKAIIME COSIMHEHHSI TalIOT€HOB
JlabopaTopHblie 1 MPOMBIIIIICHHBIE CIIOCOOBI

45 norydeHus rajioreHoB. [IpumeneHune
TaJIOTeHOB M UX COCIUHEHUIA
[Ipaktuueckas padota Ne 4. Perenue

46 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
"Tanorensr"
Kucnopon: nabopatopHblie U MPOMBIIITICHHbIE

47 CTIIOCOOBI OTYYCHUS, PU3NIECKUE U
xumuyeckue cBorictBa. O30H. [Ipumenenue
KHCJIOPO/a U 030HA

48 Oxkcubl ¥ IEPOKCUIBI

49 Pemenwue 3a1a4 pa3TuIHBIX THIIOB
Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI

50 MOJTyYeHUsI, PUBHUCCKUE U XUMUICCKHEC
CBOICTBA

51 CepoBonopon, cyabhuabl

59 Kucnopocoaepkaiiiue COeMHSHHS CEePHI.
Oco0eHHOCTH CBOMCTB CEPHON KUCTIOTHI
[Tpaktrueckas padota Ne 5. Pemenue

53 JKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u
e€ coequHeHus"

54 A30T: HaX0X/ICHHUE B IPUPOJIE, CIIOCOOBI




MOJTy4eHUsl, PUBHUECKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

Kncnoponcouepncamne COCOAMHECHUA a30Ta.

95 . .
Oco0eHHOCTH CBOWCTB a30THON KUCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A30THBIE y1OOpEHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MoTydeHus1, GU3NICCKUE U XUMUICCKHE
cBoiictBa. Dochuas u hochun

58 Oxcunsl hocdopa, pochopconepxarime
kucaoThl. Comut pochopHOIt KHCTOTHI

59 [Ipumenenue dhocdopa u ero coeAMHEHUN.
dochopubie ynoopeHus
[IpaxTuueckas padora Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe "A30T U
docdop u ux coeguHeHU"
VYriepon: HaXOXICHUE B IPUPO/IE,

61 AIJIOTPOIIHbIE MOAUPUKALNY; PU3NUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE

62 Oxkcun yriepoaa(ll), okcua yriepoma(1V),
yroJibHasi KUCIIOTa U €€ COoNn

63 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
Kpemuwnii: HaxoXaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHueBast KUCioTa,
CHITHKATBI

66 [IpuMeHeHne KpEMHUS U €T0 COeTMHEHUH.




CTeKJIO, Cro nNoJiy4€Huc, BUibl CTCKJIa

67

68

Pemenne 3aJ1a4 pa3JIMYHbIX TUIIOB

CucreMaruzanys 1 00001IeHe 3HaAHNUHI 110
TeMme "Hemerammsr"

69

70

71

72

KonrtponsHas padora Ne3 mo reme
"HemeTtasr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHSI OIIHUOO0K

ITonmoxxeHue METanIoB B HepnonnquKoﬁ
CHUCTEMC XMMHUYCCKUX JJICMCHTOB.
Ocobennoctu CTPOCHUA IJICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

OO0mue ¢puznyecKue CBOMCTBa METAIIIOB.
[TpuMeHeHre METAIIOB B OBITY M TEXHHUKE

73
74

CmuiaBsl MeTauioB. Kopposust metanion

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

75

DNEKTPOXUMHUECKUN Psiji HAaNpsKEHUH
MeTtauioB. OO0mIMe CoCOOBI MOTyYeHUs
METAJIJIOB

76

O6mas xapakrepucTuka MetamioB |A-rpynmnsl
[leproanueckoit cCUCTEMbI XUMHUYECKUX
anemMeHTOB. Harpuii n kanmii: nony4yeHue,
¢bu3nueckre 1 XUMHUYEeCKHe CBONCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHU I

77

O6mras xapakrepuctuka metayio [A-
rpynisl [leppoaudeckoit cuctemsl
XUMHYECKUX AJIEMEHTOB. Maruui u KaJibIUi:




noJiydeHue, U3NIeCKue i XUMUICCKIE
CBOICTBA, IPUMEHEHHNE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN

78 JXKeEcTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

79 ATIOMUHUI: TIONTy4YeHHe, PU3NYecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA

80 AIFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUS,
UX IPUMEHEHUE

81 Pemenue 3amau pa3nuvHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"MeTaJibl IJIaBHBIX OArpynmn"
OO01mas xapakTepuCcTHKa METaNIOB TOOOUHBIX

83 noarpynin (b-rpynn) [lepuoauyeckoit
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

84 DuU3NYECKUE U XMMUYECKUE CBOMCTBA XpoOMa U
€ro COeIMHEHUH, X TPUMEHEHNE
Baxwnerime coeMHEHN Maprasiia.

85 [Tepmanranat Kayius, €ro OKUCIUTEIbHbBIE
CBOMCTBA
dusnueckre 1 XUMUYECKHE CBOICTBA )Kelle3a

86 u ero coearHeHuu. [lonydyenne u npuMeHenue
CIUIaBOB KeJle3a

87 du3nuecKkrue 1 XMMUYECKHE CBOMCTBA MEIH U
e€ COeIMHEHHM, UX TPUMEHEHUE

88 Du3NYECKNEe U XMMUYECKUE CBOMCTBA IMHKA U

€ro COG)II/IHeHI/Iﬁ, X IPpUMECHCHHUC.




I'mapOKCOKOMILIEKCHI INHKA

[IpakTrueckas padota Ne 8. Permenue

89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
"MeTaiibl TOOOYHBIX OArpyHH"”

90 Pemenue 3amay pa3aMvHBIX TUIIOB

01 O06o0mieHne 1 cucTeMaTU3aIus U3y4eHHOTO
Marepuania mno teme "Mertasibt"

92 KonTponbnas padota Ne 4 o Teme
"Mertamib"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHSI OIIHUOO0K
Poine xumMun B obecrieueHIH yCTOMYNBOTO

94 pa3ButTus yenoBedecTBa. [loHATHE O HAyUHBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HayuHble npuHIUIBI OpraHU3aluu

95 XUMHUYECKOT0 Ipou3Bo/CTBa. [IpoMbliieHHbIE
CIOCOOBI MOJTYyYEHHS BXKHEUIIINX BEILECTB

96 XUMUYECKOE 3arpsI3HEHUE OKPYKAOLIEN
CpEZbl U €T0 MOCIEACTBHUS

97 XuMus U 310pOBbe UelloBeKa. JIekapcTBEHHBIE
CpeacTBa

98 Xumusg . Poab xumun B o0ecrieueHnu
MUIIeBON O€30MacHOCTH

99 Kocmernueckue u napQromepHbie CpeIcTBa.
briToBas xumust
X¥MHS B CTpOUTENBCTBE. BaxkHelmue

100 CTPOMTENBHBIE U KOHCTPYKIIUOHHBIE

MaTCpHraJibl




101 Xumus B ceNbCKOM X03siicTBe. Oprannueckue

1
Y MUHEpaJIbHBIC YI00OPCHHS
102 Cucremarusanus 1 00001IEeHUE 3HAHUMT 110 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

1. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3nos A.A, u ap.; oA peaakiuen
Jlynuna B.B. Xumus-10 (yriryOneHHsiid ypoBeHb). - M.: [IpocBemenue, 2019;

2. Epemun B.B., Kyzemenko H.E., Tepenun B.U., [Ipo3noB A.A, u Ap.; Toa peaaKinen
Jlyauna B.B. Xumusi-11(yrny6nennsiii ypoBens). - M.: IIpocBemenne, 2019

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

https://rosuchebnik.ru

1. Tabpuensn O.C., OctpoymoB E.I'. Xumus. Yriay6nennsiit ypoBens. 11 kiacc.
Metoamnueckoe nocodue st yautens. M.: JIpoda, JIPODA, xopnopanus "Poccuiickuii
yueOHUK"

2. Tabpuensa O.C., AcanoBa O.M. Xumusi. Yrny6neHHblit ypoBeHb. 11 knacc. KoHTporbHble u

npoBepoyHble paboTkl, M.: [lpoda, 2015. NcTouHumk: https://rosuchebnik.ru/product/himiya-
uglublennyy-uroven-11-klass-kontrolnye-i-proverochnye-421492/

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://rosuchebnik.ru

https://www.yaklass.ru;

https://stepenin.ru
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