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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu mnosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

¢ UH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpoi oOecrnedynBaeT MOTyYeHHE
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOoTOpas Ipe1ycMaTpuBaeT orpeziesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI o0ydaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIuHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

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

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €T0 IO KjaccaM, OCHOBHBIM COJEpPKaTEeJIbHBIM JIMHUSM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B IpOorpaMMe 1[0 XHUMHUHU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH cofep kaHusl yueOHOro mpeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiIE€HHOTO ypoBHEH B cucteme auddepenurpoBannoro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccuoHaibHOro ooOpasosanus. B 31oil cs3zu
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIONIEr0 MOTyYeHHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 O0O0pa30BaHUS HU3YYCHHE MpeaAMeTa «XHUMHS»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna ¥  O0OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HMMEIOMIUX  MEKIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpeeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHUS ITHX KypCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M yMEHHUMH, OTHOCSIIMUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakToIoTHUeCKOro Marepuaia. Tak, Ha yriyOJEHHOM ypOBHE M3YUYEHUs MpeaMeTa olecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M Pa3pyIICHUH, a TaKXkKe ¢
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BEIIECTB. B Kypce opraHMueckold XUMHUM IpPU PACCMOTPEHMM PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIep:KaHUE KYpPCOB XMUMHH YIIIYyOJIEHHOTO YPOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduist 60JBIIIOE 3HaYEeHHE OyIyT UMETh JIEMEHTH y4eOHOTO Marepuaja Mo oOImeld XUMHUH.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHUS MaCChl W DHEPrHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeIbHBIN Bec OyJeT UMEeTh OpraHuyeckas XuMusi. B 3ToM ciydae mpenoctaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTBI, KaK JIMIUJbL, OEJIKU, YIJI€BOJbI, HyKJIEHHOBBIE KUCIOTHI U apyrue. IIpu satom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/I0B IIO3HAHUS U OIbITa IPAKTUUECKOI0 IPUMEHEHNS HAYUYHbIX 3HAHUI U3ydeHue IpeaMera
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTiKa» U «Pycckuil sI3pIK U TUTEpATypay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OPMHUPOBAHME OCHOB HAyKM XHMMHUHU Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MaTEpUaIbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMBl 3HAHHUH, JEXKAIUX B OCHOBE XHUMHUYECKOW COCTaBIISIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAJIbHBIX TMOHATHHA, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX U KHUHETHUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHMUS XMMHUYECKUX
peakiuii, 0 XUMHYE€CKOM PaBHOBECHUH, PACTBOPAX M JAUCIEPCHBIX cHcTeMax, 00 00Imx
HayYHBIX MPUHLUIIAX XUMHUYECKOTrO IPOU3BO/ICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKHX 3HAHUM Juisi OOBSCHEHHS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMHU, AT OOBACHEHHS W NPOTHO3UPOBAHUS SIBICHUH, HMEIOILIHX
€CTeCTBEHHO-HAYYHYIO MPHPOJY; TPAMOTHOTO pEIIeHUs MpoOsieM, CBA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEILECTB;

yrayOleHne TPEACTABICHUM O HAyYHBIX METOAAaX TO3HAHUS, HEOOXOMMMBIX JUIS
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pcaiusanun IE€PBOOYCPCAHBIX BOCIUTATCIBHBIX MW Pa3BHUBAIOMIUX (bYHKI_[I/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPCIMETa «XHUMHSI» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TII03HABAEMOCTH SIBICHUH NPUPOJbI, YBAXKCHHS K
npoIeccy TBOpYECTBA B OOJACTH TEOPETUYECKMX M MPHUKIAIHBIX HMCCIEJOBAHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHUS OOIICUECIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOoPECCHOHAIBHON U OOIIECTBEHHOM ACSATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl, = HpUOOpEeTeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero obmero obpaszoBanus, coctaBisieT 204 udaca: B 10 wimacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIjepoAd. XUMUYECKas CBSI3b B OPraHMYECKHUX COCHUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBsI3€l B MoOJEeKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUHU CTPOEHUSI OPraHUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCUpUKalMsg  OpraHmdyeckux  peakmuil.  OKuciaurenpHo-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEUIECTB W MaTepualaMHd Ha UX OCHOBE, OMbITHI MO NPEBPAILLEHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYT alKaHOB, SP -THOPHIM3AIMS ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMK 3aMELICHUs, U30MEPU3ALMH, IETUAPUPOBAHU,
HUKJIA3AlUM, TUPOJIU3a, KpeKuHra, ropeHus. lIpencraBieHne O MeXaHHW3ME pEaKUUd
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) uzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHbBIE peakIuy Ha IBOHHYIO CBsi3b. CIIOCOOBI MOMYYEeHUS U IPUMEHEHHUE aJTKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llomumepusanus conpsKEHHBIX JUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckre CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopoabl (apeHsr). ['omomornyeckuit psja apeHos, oomas Gopmya,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOAHOM pajuKaje, Peakuu MPUCOCTUHEHMUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB rajnoreHoB. OcoOEHHOCTH XMMUYECKHX CBOWCTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu HePTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOU3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MLIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Vcnonb30BaHue TalOr€HIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHMKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHONM MM MOIHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJyYeHHUE ATUJICHA U H3YYE€HHE ero CBOMCTB, O3HAaKOMJIEHHE C KoJulekuusmu «Heptb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OfHOATOMHBIE CHUPTHL. CTpoeHME MOJEKYJ (Ha MpUMEPE METAaHOJA H
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJICICTBUE C OPraHUUYECKUMHU U HEOPraHUUECKUMHU KHcioTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIAaTypa U n3oMepus. OCOOCHHOCTH (PU3MUECKUX U XUMUYCCKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklysi Ha MHOroaTOMHbIe cnupThl. [IpeacTaBienue o MexaHusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psasl anbIETHAOB W KETOHOB, o0mas ¢dopmyia,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anmpieruabl. CrocoObl MOMyYeHUS W MPUMEHEHHE albJIETHIO0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOICTBa, peaklus STepuuKaiu, peakiuuud c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonornueckuit psa, odmas Gopmyrna, u3oMepus U HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTaTKU HEMPEAeNbHbIX KUPHbIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TJIOKO3a, (pyKTO3a, TajakTro3a, pubo3a, Ie30KCHpHO03a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajbTOo3a U JakTo3a. BoccraHaBnuBarolmue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U LeUiofo3bl. PDu3nyeckue CBOMCTBA Kpaxmajga M IEJUTIOJIO03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyUEHHUsl BEIIEeCTB M MX IpEBpallleHUui: pacTBOPUMOCTH
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE BUAECOMATEPUAJIOB), KAUYECTBEHHbIE PEaKLUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue kpaxmana C MOJIOM, PEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUUHbIE U TpeTUuyHble. CTpOEHUE MOJIEKYI,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTON Kuca0TOM. COoM aIKUIaMMOHHSL.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCTUHECHUH, pEaKIus ITOJIHKOHICHCAINH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHBbIE pEakluu Ha
OenKku.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHN€e OpraHMYECKUX COECTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpH3aIIUs U MOJIMKOHICHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalibHBIH  KaydyK, CHHTETHYECKHE Kayuyykd (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrO  Ha3zHaueHUs  (TedsoH, KeBiap, d3JIEKTPONPOBOJSIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI M3YUYECHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MIacCTMAcC U BOJIOKOHY.

Pacuérnsbie 3agaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coequHeHUsT MO Macce (00BEMY) MPOIYKTOB CropaHHs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
OIpe/EeNICHUE JI0JIM BBIXOZA MPOIYKTa PEaKLUU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEeHHO-HAyUHbIE TMOHSATHS: SBJICHHE, HAy4dHbIH (akT, TUmoresa, Teopwus,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (M3UYECKUE BEIWYHHEI,
€MHULbI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIAS U HEOPTAHNYECKAA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukanus XuMHYECKHX JJIEMEHTOB (S-, P-, d-, f-amementsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PHUIypaluu aTOMOB 3IIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYecKuxX diaeMeHToB [I.U.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BEIIECTB MO TpymnrnaMm u
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMHu4decKkasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHeprus
U JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THUIBI KPUCTAJUIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakunu. Katanmus u kataau3aropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, NaBIICHUE M KOHLIEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakuuu. [Ipunmun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUYeHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKkiuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMETaUIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crmocoObl MomydeHus, GU3NYECKUe U XHUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHHS] KUCIOPOA.
OusnuecKkue M XUMHUYECKHME CBOWCTBA M MNPHUMEHEHHE KHuciopoga M o30Ha. OKcuasl u
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KucioThl. IIpuMeHeHne a3ora M ero coequHEHWH. A30THbIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenuaennit. ®ochopHbie yaoOpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcua yriepona(lV), yrompHas kuciota u €€ coiu. AKTUBUPOBAHHBIH YroJib, aJCOPOLIHS.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHHeBas KUCIIOTa, CUIMKAThL. [IprMeHeHne KpeMHUS U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeneHue MeTalsioB B ObITY U TexHUKe. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJUIOB: THAPOMETAILTYPTHS, TUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOoppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [leproanueckoit cHCTeMbl XUMUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii W KaublUi: TOJy4deHue, (QU3NYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHHR: TIONy4YeHUE, (U3NYECKHe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMPOTEpHbIE CBOWCTBA OKCHAA WM TUIAPOKCHIA AaFOMHUHUSA,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U OUXpoMaTthbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOMCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y TUIPOKCH/IA LIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NuHKa U €ro COeIMHEHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpAlllEHUN: H3Yy4YEeHUE
00pa310B HEMETaJIOB, TOpeHue cepwl, Qocdopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOACUCTBUE LIMHKA U
JKeJle3a C pacTBOPaMU KHUCIIOT U IIeJI0Uel, KaYeCTBEHHbIE PEAKIIMM HAa HEOPTraHUYECKHE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coelMHEHUs», «A30T U Pochop U uX coeAMHEHUsD», «MeTauibl IJIaBHBIX NOATPYIID,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HayuHble npuHIUIBL
OpraHu3alil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CIIOCOOBI MOMYYSHHUS BaKHEHIITHX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CICUEHUH SHEPTETUUECKOM 0€3011acCHOCTH.

XuMHus W 370poBbe 4esloBeka. JlekapcTBeHHble cpencTBa. [lpaBuia wHcIosnb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapgroMmepHsie cpeactBa. beitoBas xumud. IlpaBuna GezomacHoro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

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

XuMHus B celNbCKOM X03siiicTBe. OpraHuyecKkrue 1 MUHEpalbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérpr: Macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYacTBYIOLIMX B pEaKlMU BEIIEeCTB, Macchl (00bEMa, KOIHYECTBA
BEIIIECTBA) IMPOJYKTOB pPEAKLMH, €CIM OIHO U3 BEIIECTB MMEET MpHUMEcH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKIMH, €CIM OJHO U3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEW pPacTBOPEHHOTO BEIIECTBA, MACCOBOM IO W MOJSIPHOM
KOHIIEHTpAllUU BEIIeCTBa B PacTBOPE, JOJIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUYECKU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiseTcs 4epe3 MCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIaccu(UKanus, T[EPUOJAUYHOCTh, HAONIOJICHUe, W3MEpPEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, MWJCAIBHBIA ra3, (U3NYECKUE BEIUYHHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJCHTHYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphl; CIOCOOHOCTh CTaBUTh LU M CTPOUTH KU3HEHHBIC
IUIaHBI.

JIMuyHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JInuHOCTHBIE Pe3yibTaThl OCBOCHHUS NpenMeTa «XHUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI 00YYAIOLIMMUCS CBOMX KOHCTUTYIL[MOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY M ITPaBOINOPSIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEILHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENbHBIX 3a/1ay, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOTNOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPpyZAa YYEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;



coOoIeHnsT MpaBmiI 0€30macHOTO OOpaIeHusi C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPHUBBIUCK (YHMOTPEOJCHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

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

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATh HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIECTBUS MPEINPUHUMAECMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTU ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XWMHH JJISI COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B Pa3BUTHU MEIAUIUHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYECKHE 3HAHUS JUIS PEIICHHsI TIpo0iieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOYYarOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH ()aKT, IPUHLIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

yYHUBEpCaJbHble  yueOHble  JAeHCTBMS  (TMO3HABaTelIbHble,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIINHN 00YyJaronXcs;

CHOCOOHOCTh ~ OOYYarOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpenmMeTHble pe3ysNbTaThl OTPAXKAIOT OBJIAJICHHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsaTh 1LENU JEATeNbHOCTH, 3a/laBas HapamMeTpbl U KPUTEPUM HUX JAOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKK TOHATHUH M YCTaHABIMBATh HX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, IO AaHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOpMyTUPOBAHHBIEC BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTh 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB peIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTepaTypa XHMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE TocoOus, pecypcel HMHTepHera),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopManuu, HeOOXOAMMOM IS BBIIOJHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI B XOJ€ TUAIOTa U/UIH TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHN Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIIBHO BBITTIOJITHCHUSA
MpeAJIOKEHHOM 3a1a4u;

BI)ICTyrIaTI) C HpCBCHTaHHeﬁ pe?;y.]'IBTaTOB HOSHaBaTeHBHOﬁ JCATCIIBHOCTH, HOqueHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MPOeKTa, W (POPMYITHPOBATH BHIBOIBI MO pe3yidbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UITNI B X0/ OOCYXICHH 1 OOMEHa MHEHUSIMH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

CaMOCTOSTENIBHO IUIAHUPOBATh M OCYLIECTBJIATH CBOK ITO3HABATENIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOPUTM JIEHCTBUI TpU BBHIMOJHEHUU YYEOHBIX M MCCIIEOBATEIbCKUX 3a/ad,



BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO WX PEIICHUS C y4ETOM MOJYUYCHHs] HOBBIX 3HAHHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,
OCYILECTBIISITH CAMOKOHTPOJIb JACSATEIHHOCTA HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKHU.

NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMUHU Ha yriyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHSD» HaydHbIC 3HAHHUS, YMEHHUS M CIIOCOOBI NCHCTBHI MO OCBOCHHIO, MHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHUIA, BHIIbI ACATCIBLHOCTU 110 MOJYYCHHUIO HOBOI'O 3HAHUS M MPUMEHEHHIO
3HAaHUU B PAa3IMYIHBIX y‘-Ie6HBIX CUTyallusiaX, a TAaKKC B PCAJIbHBIX XWU3HCHHBIX CHUTYyallUAdX,
CBSI3aHHBIX ¢ xuMmued. B nporpaMme 1o XUMHU MNPECAMCTHBIC PC3YJIbTAaTbl NPCACTABJIICHBI IO
rojiaM U3y4eHHS.

10 KJIIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe U 3HAYCHHH OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ POJM B 00ECIEUeHUH YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA B
peuieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON O0€301acCHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
paloHaIbHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUH MHUPOBO33PEHHUS M OOILIEH KyIbTYphl
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
NOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M OJIEKTpOHHas 00oj0Yka atoma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, THOpUIU3Allds aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKUCIIEHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIM OOBEM, YIJIEPOJHBIN CKEJNeT,
(GyHKIMOHATBHAS TPYIIA, paJuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJTICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpUyecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOI- U a30TCOAEpKAlIUe
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenueneeBa, Teopusi CTpOSHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MacChl BEIIECTB, 3aKOH
COXpaHEHHMS U TIPEBpAICHHUS DHEPTHMH TMPH XUMUYECKHX PEaKIUsaX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PECHUECKHE 3HAHHUS, JIKAIIHNE B OCHOBE MOHUMaHUSA
MPUYMHHOCTH M CHUCTEMHOCTHM XHWMHYECKHX SIBJICHUM; TIPEACTAaBICHUS O MEXaHU3Max
XAMHYECKUX PpEaKUUid, TEPMOJAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTSAX HUX
MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB B MOJIEKyJax (MHAYKTHUBHBIN U
Me3oMepHbIi dddexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue cBeICHHS O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUN BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
U TIPAKTHYECKON J[EATEeNhbHOCTH YENOBEeKa, OOIMUX HAYYHBIX MPUHIUNAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIE MPU3HAKU TOHATHH, YCTAaHABIINBATh
WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS ITPU OMMMCAHUH COCTaBa, CTPOEHUS U
CBOWCTB OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTH YMEHHIA:



UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKUX pEaKkUMd UM  pacKpplBaTb HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUH  IOCPEJACTBOM  COCTABJIEHUS  3JIEKTPOHHOTO
OanmaHca ITMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX IOJHBIX U
COKpAIlEHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTpAlUU HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUSI;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAAIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BaHUS
JUIs  OTAENbHBIX IPEJCTaBUTENEH OpraHUYeCKUX BEIIEeCTB (ITWUJIEH, AaleTWIEH, TOJYoJl,
[JIMLUEPUH, STWIECHIJIUKOIb, (QeHos, (OopMaIbIEeruj, AaneTaabJeru], aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAas, NMaJIbMHTUHOBAs KHUCJIOTHI, TJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHIII, U30IIPEH, XJIOPOTIPEH, CTUPOI U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEIACTABUTENEH pPa3IMYHbIX KJIACCOB OPTraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUIIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIHCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HHUMH YPaBHEHMSIMH COOTBETCTBYIOILHX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJIaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHUH OT KpaTHOCTH M THUIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadOTKU U MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAQJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOILIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /I U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIATH B3aMMOCBS3b XUMUYECKUX 3HAHUN C TIOHATHIMHU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHbIE 3HAHMS IO
OpraHUYECKON XMMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHMSIM XUMHUYECKUX PEaKLUil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM



ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;
c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOM AESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;
c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKHIA
9KCIIEPUMEHT (ITOJIyYeHUE U U3yUYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC PEaKluu
YIJIEBOJOPOAOB PA3NIMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHne HSKCIEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOnrofeHreM TMpaBuwil  0Oe3omacHOro oOpallleHuss C  BElIecTBaMU U JIaOOpaTOPHBIM
o0opynoBanueM, (QOpMyIUPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTB;
c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBWiia IKOJIOTUYECKU IIeJIeCOO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOMH
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh OMNACHOCTb TOKCHYECKOrO JEHCTBHsI HA KUBBIE OPTaHU3MBI OIPEACIIEHHBIX
OpraHMYEeCKUX BEILLECTB, TOHMMAas cMbIca nokazarens [1/1K;

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKUX  BEHIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TI0/Ib3A;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYLIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOM
UHGOpPMALlUK B Pa3IMYHBIX MCTOYHMKAX (HayuyHas W ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi MHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1a4uen.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsI Kypca «OOmias W HeopraHuyecKas XUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJICTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJIECHUI NPUPOJIBI, O MECTE U 3HAYCHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIeYeHUH YCTOMUYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM HKOJOTHYECKOMH,
HHEPreTUYecKO U THIIEeBON O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IPUPOIONIOIB30BaHUSA, B POPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYJIbTYpPhI YEIOBEKA, a TAaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, MEKTPOHHAsI 000I04YKa aToMa, S-
, p-, d-aroMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTroma, THOpHUIH3anus
aTOMHBIX oOpOuWTaslel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHIIATEILHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEHTHas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaklHs, PacTBOP, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
IIEKTPOJINTUYECKAsT ~ AMCCOLMAIMS, CTENEHb JUCCOLMALMM, BOAOPOJHBIM  II0Ka3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUUECKON peakiii, CKOPOCTh XMMUYECKOM
peakiuu, XHUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBI (TEOpHsl AIIEKTPOIUTHUYECKON



Iyccouuanuu, nepuoauyeckui 3akon .M. MeHneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHUsI U NPEBPALICHUs SHEPTUU MPU XUMHUYECKHUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IMPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSPHOM ypPOBHSIX; NPEACTABICHUS O MEXaHU3Max
XAMHYECKUX pEaKUuid, TEPMOJMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTIX MX
INPOTEKaHUsl, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaX U  JHCIEPCHBIX CUCTEMax;
dakrosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIOIb30BaAHUH
BOXHEHIINX HEOPTaHWYECKUX BEIISCTB B OBITY M NPAKTHYECKON JEATEILHOCTH 4YEIIOBEKa,
O0IIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISBIIATH XapaKTepHbIC MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMUYECKUX PEAKIUil, CUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHKS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHS OMPEIEISATh BAJIGHTHOCTh U CTETICHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAs,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHUYECKHUE PEaKIMU MO PAa3IUYHBIM MPU3HAKaM (YHUCIYy U COCTaBY pearupyroIux
BEIIIECTB, TEIUIOBOMY 3((dEKTy peakiuu, HW3MEHEHUIO CTETNeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHIO Karajiu3aTopa W JPYrue); CaMOCTOATENIbHO BBIOMPATh OCHOBAHUS W
KpUTEpUU I KIacCU(PUKALUN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MeHnneneeBa ©  JEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IEepBOro—4eTBéproro nepuonos Ilepuomnueckoir cucremsr JI.M.
MeHnneneeBa, UCMONIb3Ys MOHATHS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE MOIYPOBHUY,
«S-, p-, d-aromHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUYECKHUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHs CBONCTB XUMHUYECKHUX DJJIEMEHTOB U WX
COEMHEHUH 10 nepuojaM u rpynmnam Ilepuoguueckoii cucremsl /. 1. MenaeneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS X JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (ONHUCHIBATh) OOIIHE XUMHYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3U
ME¥XK/]1y HEOPTAHUYECKUMU BELIECTBAMM C IIOMOLIBI0 YPABHEHNUN COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKkImii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYINTHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHSI DJIEKTPOHHOTO OanaHca 3TUX PEakIuil; peakiuii HOHHOTO
oOMeHa MyTEM COCTABICHHMSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUI; peakuuit



TUAPOJIN3A; Peakuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEpE THIPOKCOKOMIUJIEKCOB ILIMHKA U
AITIOMUHUS);

c(OPMUPOBAHHOCTh yMEHUS OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKHMX XApaKTePUCTUK, XaApPAaKTep H3MEHEHHUsS CKOPOCTHU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIIECHUs
XUMHUYECKOT0 PAaBHOBECHUS MO/]I BIUSHUEM BHEIIHUX Bo3aecTBuil (mpunuui Jle arense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUECKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJCTB; I€JI€COO00PAa3HOCTh MNPUMEHEHUS HEOPraHMYECKUX BEILEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHE, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHBIi U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHsS MPUMEHSTh 3TH 3HAHUS IMPU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSACHEHHS XUMUYECKHX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3AUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHUMAaHUS MaTepUaAIBLHOTO €IMHCTBA MUDA,

c(hOopMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTPAIUs»; MAcChl BELIECTBA UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO M3 YUACTBYIOIIMX B PEAKINH
BEIIICCTB; TEIUIOBOTO 3(eKTa peakinuu; 3HaYCHUS BOJOPOIHOTO TIOKA3aTeNIs PACTBOPOB KUCIIOT
W IIeJIoYel C M3BECTHOM CTEMEHbIO AMCCOLMAIMKM; Macchl (00BbEMa, KOJUYECTBA BEIECTBA)
MPOJIYKTa PEaKIMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); JIOJU
BBIXO0/Ia TIPOJIYKTA PEAKIIUN; O0BEMHBIX OTHOIIICHUN Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh M MPOBOJUTH XUMHYECKUI
HKCIIEPUMEHT (TIPOBE/IEHUE PEaKIMii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI0 UHAUKATOPOB,
W3y4YeHUE BIHUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIIeHue
AKCIIEPUMEHTANIbHBIX 3a7ad 1o TeMaMm «Metamisl»y u «Hemeramisl») ¢ coOMOICHHEM MPaBHII
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHHEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, TMPEACTAaBIATh B pPa3nuuHOM (opme pe3ynpTaThl HKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBATH WX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHIA: COOMIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTopHbIM 000pyAOBaHKEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIHUSIMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMYECKU IIeTIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYIAOBOM NEATEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/J0POBBS,
OKpYKalolllel TPUPOJHOM Cpeabl M JOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINpPEACIEHHBIX HEOPTraHWYECKUX
BEILECTB, TOHUMas cMbIca nokazarens [TIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHATH3UPOBATH XHUMHUYECKYIO
uHpopMalrio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a7a4en.
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Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. ®enon
KapOoHHITbHBIE COCTMHEHHUS: ATbJICTUIBI 1
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC

s¢upsl. XKupsr

3.3 VriaeBonasl

Hroro no pazgeny

Pa3znen 4. A3oTconepkamye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku

Hroro no pazgeny

Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

5.1 BBICOKOMOJIEKYIIIPHBIE COETMHEHUS

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

13

29

68
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bu6mmoreka [IOK
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. Ileproanueckuii 3aKoH bubmiorexa [IOK
1.1 u [lepuonnueckas cucTeMa XUMUICCKUX 9 https:/m.edsoo.ru/2dds7124
anemenToB . 1. Menaeneera
bubmnoreka IIOK
C .M 0
1.2 TPOCHHC BEIIECTRA. ALHOTO0bpasHe 7 1 https://m.edsoo.ru/2dd57f24
BCILIECTB
bu6nuorexa [IOK
1.3 XUMUYECKUE peaKIuu 15 1 3 https://m.edsoo.ru/2dd57f24
Hroro o pasneny 31
Pa3nen 2. Heoprannyeckasi XuMust
bu6anoreka LIOK
2.1 H 22 1 3
eMETAIRT https://m.edsoo.ru/2dd57{24
2.2 MerTanasl 14 1 2 bubmmorexa [JOK

https://m.edsoo.ru/2dd57f24

Hroro no paszneny 36

Pa3zngena 3. XumMus U ;KM3HL

31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 1 bubanoreka LJOK

KU3Hb https://m.edsoo.ru/2dd57f24
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Hroro no pazaeny 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

[Ipenmer u 3HaUEHHE OPraHUYECKOMN
XUMHH, IIPEJICTABICHUE O MHOr000pa3uu
OPraHU4YeCKUX COCTMHEHUHN

DIEeKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoja

XuMudeckas CBSI3b B OpraHMYeCKHUX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CB$I3U, CIIOCOOBI pa3phiBa
CBA3EH

Teopus cTpoeHUs OpraHUYECKUX
coequHenuilt A. M. byrneposa. Bunabl
U30MEpPHUHU: CTPYKTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE

3¢ EKTH B MOJIEKYIaX OPraHMYECKUX
COECIMHEHUN

[IpencraBienue o K1acCUPUKAIIUN U
CUCTeMaTH4ecKasi HOMEHKIIaTypa
(IJUPAC) oprann4eckux BEIIECTB

Knaccudukanus peakiuii B

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/
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10

11

12

13

OPraHN4eCKOM XUMHH

Kontponbnas padora Nel
«Teopernueckre OCHOBBI OPraHUYECKOMN
XUMUN

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmyna, HOMEHKIATypa U U30MEpHs,
AJICKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI

Ou3nyeckue U XMMHUYECKHE CBONCTBA
ankaHoB. HaxoxieHue ainkaHoB B
npupoae. CriocoOsl MoydeHus: u
MPUMEHEHUE ANKaHOB.

[uknoankansl: o0miast popmyna,
HOMEHKJIATypa ¥ U30MEpHsi, OCOOCHHOCTH
CTPOCHHS 1 XUMHUYECKHX CBOMCTB,
CHOCOOBI MOTYYEHHS U IPUMEHEHHE

Pemenne pacu€THbIX 3a1a4 Ha
OIpeJieJIeHUe MOJIEKYIIIPHON (pOpMYJIBI
OpPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOJSALINX B
ero coctas. CucremaTusanus u
0000111eHIe 3HaHU 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHH psil, 001as
¢bopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas ¥ HUC-TPaHC-U30MEPUs
AJIKCHOB

dusnyecKkre 1 XUMHYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBA.

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
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bu6mmoreka [IOK
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bu6mmorekxa [IOK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/
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14

15

16

17

18

19

20

21

CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE
AJTIKEHOB

[TpakTuyeckas padora Ne 1 o Teme
"[losryyeHne aTUIIEHA U U3YyYEHHE €r0
CBOMCTB"

Pemenue pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJICKYIIpHOU (HOpMYyIIbI
OpPraHUYECKOT0 BEIIECTBA

AJ'IKa,I[I/ICHHZ COl'IprKéHHbIe,
HU30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Ocobennoctu QJICKTPOHHOT'O CTPOCHUA.

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
aueHoB. CriocoObl MOTY4YEHUs U
IIPUMEHEHHE AJIKaJIUEHOB

AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01as
(dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3nueckue cBOcTBa

XHUMUYECKUE CBOKMCTBA aJIKMHOB.
KauecTBeHHBIE peakliu HA TPOMHYIO
cBsA3b. CIOCOOBI MOTYYEHUS U
MPUMEHEHNE AIKHHOB

Pemrenue 3amau: pacu€rsl o0 ypaBHEHUIO
XUMHYECKOH peakiuu. CucteMaTn3anus
1 00001IIeHNE 3HAHUI 110 TEME.

ApeHbI: TOMOJIOTHYECKUH psif, oO11as
¢dopmyra, HOMEHKIAaTypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
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bu6mmoreka [IOK
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22

23

24

25

26

27

28

29

30

31

OeH30I1a ¥ ToJIyoua, uX (GU3NIecKre
CBOICTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU
3aMEIICHHS], peaKI[UU TPUCOCTUHEHUS,
OKHCJICHUE TOMOJIOroB OeH30J1a. CrIocoObI
MOJIyYEHUS! U TPUMEHEHUE apEHOB.

Pemenune pacuéTHbIxX 3a1a4 Ha
OIIpEIETICHUE MOJIEKYIAPHOH (HOpMyIIBI
OpPraHUYECKOro BELIECTBA.

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMu yrjieBoaopoa0B

Pacuérel Mo ypaBHEHUSIM XUMHUYECKUX
peaknuii. CucteMaTusanus u 0000IIeHne
3HAHUHU 110 TEME

[Ipupoansiii ra3. [lonytHbie HEQTAHBIE
rasbl

KaMeHHBIH yroJsib ¥ IPOIYKTHI €10
nepepadoTKu

Hedts 1 ciocoOs1 €€ nepepaboTku.
[TpumMeHeHMne TPOTYKTOB epepaboTKU
HepTH

["anoreHONpPOU3BOTHBIE YTIICBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHH
3aMeIIeHUs TaioreHa

JeiicTBue mienouei Ha
rajoreHnpou3BoIHbIE. B3anmoneiictBue
JIUTAJIOTEHAJIKAHOB C MAarHMEM M IIMHKOM

CI/ICTeMaTI/I3aI_[I/I$I u 0606IJ_I€HI/IG 3HAHUI

bu6mmoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
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bu6nmoreka [JOK
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32

33

34

35

36

37

38

39

40

o pazzaeny "Yriaeroaopoabl"”
KontpomnbHas pabora 1o Teme
"VYrneBomopoasr"

[IpenensHbIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psl, oOmias hopmya,
CTPOCHHUE MOJICKYII, H30MEPHSI,
HOMEHKJIATypa, KilacCH(pHUKaIHs,
¢bu3nveckne CBONCTBA

XUMUYeCcKre CBOMCTBA MpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

CriocoObl 1osTyueHus: ¥ IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa U
M30MEpPHUsl, 0COOEHHOCTU (PUBNYECKUX U
XUMHYECKNX CBOMCTB

MHoroaToMHbIE CIIUPTHBI: 3TUJIICHTIINKOJIb
U TJIMLCPHUH, UX (I)PBPI‘ICCKI/Ie n
XUMHYECKHe cBoicTBa. CIIOCOOBI
MOJIYUYCHHUA U IPUMCHCHUC
MHOTI'0AaTOMHBIX CITMPTOB

@DeHOJI: CTPOEHUE MOJIEKYJIBI,
¢uznyeckue cBorcTBa. TOKCUYHOCTH
¢denona

Xumuaeckue cBoicTBa ¢enona. Criocoobt
MOJTyYeHUs U IpUMEeHeHue (peHona
[IpakTnueckas padbora Ne 2. Pemenue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"CnupTtsl 1 peHosbr"

https://myschool.edu.ru/
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https://myschool.edu.ru/
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bu6mmoreka [IOK
https://myschool.edu.ru/
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41

42

43

44

45

46

47

48

CucreMmaruzanus u 0000LIEHUE 3HAHUM
10 TEME

AnbJieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHMIbHOM TPYIIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 001as popmyia,
1/130Mep1/1;1 nu HOMGHKJIaTypa

AJBIEruIpl ¥ KETOHBI: (PU3HUECKHE
CBOMCTBA; pPEaKIMK MPUCOCTNHEHUS.

Peakiinu okHCIEHNS U KaUECTBEHHBIE
pEeaKIMK aJIbJICTUI0B U KETOHOB.
CriocoOsl MoJTyueHus allbJICTHI0B U
KETOHOB

OIHOOCHOBHBIE TIPEICTbHBIC KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHUSI X
MoJeKysl. M3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIOT, UX (PU3NYECKUE
CBOMCTBA

XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
Oco6eHHOCTH CBOMCTB MypaBbUHON
KHUCJIOTHl. MHOr0o0Opa3ue kapOOHOBBIX
KHUCJIOT

OcoOEeHHOCTH CBOWCTB: HEMPEAECIIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnoT. [IpencraBurenu BoICIINX
KapOOHOBBIX KHUCIOT

[ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX
Kuca0T. CriocoOb!I MOTydeHus U

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
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50

51

52

53

54

55

pUMEHEeHHE KapOOHOBBIX KHCIOT

CrnoxHble 3(UPBI: TOMOJIOTUYCCKUHN PsiI,
obmiast popmyra, U30MEpHs U
HOMeHKJIaTypa. Pusndeckue u
XUMHYECKHE CBOMCTBA 3(PpHpoB

Pemenue pacu€THbIX 3a1a4: 1o
YPaBHEHHIO XUMHUYECKOW peakLny, Ha
OIIpEIETICHUE MOJIEKYIAPHOH (HOpMyIIBI
OpPraHU4ECKOro BELIECTBA

[IpakTuueckas pabora Ne 3. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Kap6oHoBbie kucnoThl. CI0XKHBIE
s¢upsr”

XKupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOICTBA (THAPOIIU3).
Oco6eHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTATKHU HEMpPeIeTbHBIX
XKHUPHBIX KHCIIOT. JKUpHI B pupo/ie

MBpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, uX Mototiee neiictsue. [loHsTue
0 CHHTETHYECKHX MOIOIIUX CPEACTBaX
(CMC)

I'eneTnyeckas CBSI3b YIIEBOIOPOAOB U
KHCIIOPOJICOACPIKAIIUX OPTaHUIECKUX
BEIIIECTB

OO6mrast XapakTepuCTHKa YTJIEBOJIOB U
KJIacCU(PpUKAIHS YrJIeBOI0B (MOHO-, IU- U
MOJIMCAXaPHUJIBI).
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56

S7

58

59

60

61

62

63

Mounocaxapupl: (pU3HYECKHe CBOMCTBA U
HaXOXXJeHHe B ipupoae. [[pumenenune
TJIIOKO3bI, e€ 3HaUCHHE B
KHU3HEIEATSILHOCTH OpraHn3Ma

Jucaxapuabl: caxapo3a, MallbT03a U
nakro3a. HaxoxneHnue B npupone u
IIPUMEHEHHE AUCAXAPHJIOB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, (Pu3nYecKue u
XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

Cucremaru3zamnus u 0000IIeHNe 3HAHUN
o Teme. Beepoccuiickast KOHTpOJIbHAS
pabora

KonrtponbHas pabora o Teme
"Kucnoponacoaep:xaiue oOpraHn4ecKkue
coequHeHus"

AMUHBL: KTaccUpUKAIS, CTPOCHNE
MoJIeKyJ1, o0m1ast hopMmyia, u3omepus,
HOMEHKJIaTypa 1 (pu3nuyeckue cBoicTBa.
XUMHUECKUe CBOICTBA ann(paTHIECKUX
aMHMHOB

AHWIIVH: CTPOCHHE AHWINHA,
0COOEHHOCTH XMMHUYECKUX CBOWCTB
aHniuHa. CriocoObl MoTyueHust U
pUMEHEeHHE aTn(aTHUECKUX aMHUHOB

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusi, pusnueckue CBOiCTBa.
OTtnenbHbIE IPEACTABUTENH 0L
AMUHOKHCIIOT. XUMHYECKHE CBOMCTBA
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64

65

66

67

68

AMHHOKHUCJIOT, UX OMOJIOrMYECKOE
3HaueHue aMMHOKKCI0T. CHHTE3 U
THIPOJIN3 MIENTH/I0B

benku kak npupoaHbIE OJIUMEpPHI;
CTPYKTYpBI O€IKOB. XUMHUYECKHE
CBOIiCTBa OEIKOB

A30Tcozlep>1<amne IreTCPONKINYCCKUC
COCIMHCHNA. HyKJIeI/IHOBI)Ie KHUCJIOTHI:
COCTaB, CTPOCHUC U Oouosioruyeckas POJib

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Pacnio3HaBaHMe OpraHUYeCKUX
coeqrHeHnn"

KonrtponbHas pabora no Teme
"A30TcoepKale OpraHn4ecKue
coequHeHus"

BLICOKOMOJ'IGKyJ'ISIpHHe COCOUHCHUA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KJIACC

Ne

o/ Tema ypoka

Atom. CocTaB aTOMHBIX sIIEp.
XUMHAYECKUH 371eMEHT. M130TOIBI

CtpoeHue JIeKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIC YKCIIa

Krnaccudukanus XuMHYECKUX 3JICMCHTOB
(s-, p-, d-, f-amemenTBI)

PacnipesiesieHue 31€KTPOHOB 110 aTOMHBIM
opOUTAISIM. DIEKTPOHHBIC KOH(DUTYpaITuU
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUH

QHCKTpOHHHe KOH(I)I/Il"ypaL[I/II/I HOHOB.
3HeKTpOOTpI/IHaTCHBHOCTB

Ilepnonnueckuii 3akoH u Ilepuonnueckas
CUCTEMa XUMMHYECKuX aieMeHToB JI. W.
MenneneeBa, CBSI3b C COBPEMEHHOU
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIxX
HMHU IMPOCTHIX U CJIOKHBIX BCUICCTB 110
rpyIIaM U nepuoaam

Buner xumnueckou cBs13u. MexaHu3MEl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Jara

IpakTuyeckue
U3y4eHust

padoThI

bu6mmoreka [IOK
https://myschool.edu.ru/

bubmnoreka IIOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6anoreka LIOK
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bu6anoreka LIOK
https://myschool.edu.ru/

but6mmorekxa [IOK
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bu6nunorexa LIOK
https://myschool.edu.ru/
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11

12

13

14

15

16

Bonoponnas cBsi3b. MexMoIeKyIsspHble
B3aUMO/JIeICTBUSA

BanentHOCTb U BaJICHTHBIE BO3MOXXHOCTH
aToMOB. CBS3b 3JIE€KTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX F€OMETPUUECKUM
CTPOEHUEM

[IpencraBieHns 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

BemecTBa MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbr
KpUCTAJUIMYCCKUX PCHICTOK U CBOMCTBaA
BCIICCTB

ITonstue o JAUCIICPCHBIX CUCTCMaAX.

Hpe,I[CTaBJ'IeHI/Ie O KOJUZIOMIHBIX paCTBOpax.

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

CriocoOb! BeIpaXKEeHHs KOHIIEHTPALUU
pacTBOpOB

Pemenne 3aa4 ¢ uCNoIb30BaHUEM
MIOHATHH ""MaccoBast 107151 pACTBOPEHHOTO

nn

BemecTsa', "MoIspHas KOHIEHTpanus"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIECTB

Kontponbnas pabora Nel mo remam
"Crpoenue atoma. Ilepnoanuecknii 3aKoH
u [leproanueckas cucTeMa XMMUYECKUX
snemenToB /1. 1. Menaeneena",

but6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bu6anoreka LIOK
https://myschool.edu.ru/

bu6nmorexa LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

bubnmnorexa LIOK
https://myschool.edu.ru/

bubanoreka LJOK
https://myschool.edu.ru/
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18

19

20

21

22

23

24

"Crpoenue BemecTBa. MHOrooOpasue
BELICCTB"

Knaccudukanus XuMU4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SJHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

TemnoBbie 3G GEKTH XUMUYECKHX
peakuuil. TepMoxumMu4eckue ypaBHEHHUS.
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TEpMOXUMHUYECKUM
YPaBHEHUSAM

CKopoCTh XMMHUYECKOH peakln, e€
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karamms n xaranuzaropsl. [ oMoreHssie u
TreTEPOreHHbIE PEAKIIUU

[TpakTuyeckas padora Ne 1 o Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMUYECKOH peakiuun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHMMHYECKOE PaBHOBECHE

[TpakTrueckast padota Ne 2 o teme
"BausiHue pa3nuuHbIX GakTOpOB Ha
MI0JIO’KEHNE XUMHUUYECKOTO PABHOBECHS'

1
DIEKTPOTUTHYSCKAST TUCCOITAAITHS.
CHITBbHBIC U CITA0BIC DIICKTPOJIUTHI.
Crenens TUCCOIMAIT

Honnoe npoussenenue Boasl. Cpena

bubnunoreka LIOK
https://myschool.edu.ru/

bubmnoreka IIOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6nuorexa [IOK
https://myschool.edu.ru/

bu6nuoreka [IOK
https://myschool.edu.ru/

but6mmorekxa [IOK
https://myschool.edu.ru/

but6mmorexa [IOK
https://myschool.edu.ru/
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26

27

28

29

30

31

32

33

BOJIHBIX PacTBOPOB. BomopoaHbIii
nokasatenb (pH) pactBopa

I'maponus cosneit. Peakuuu, nporekaroniye
B PaCTBOpPAX 3JIEKTPOJIUTOB

[TpakTrueckas padota Ne 3 o Teme
"XUMHUYECKUE PeaKkiuy B pacTBOpax
3JIEKTPOJIUTOB"

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
peakiuu. BaxkHeiime okuciurenu u
BOCCTAaHOBUTEJIU. METOT 3JICKTPOHHOTO
(37IEKTPOHHO-MOHHOT0) OajlaHca

DJIEKTPOJIN3 PaCTBOPOB U PACILIABOB
BCIIICCTB

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 10
TeMe "XuMHuyeckue peakiuu'

Konrtponsnas padora Ne2 o reme
"Xumnueckue peakuuu"

ITonoxxeHnre HEMETAIOB B
[Tepuoanueckoil cucTteMe XUMUYECKUX
anemenToB M. . MenneneeBa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®dusznyecKkue CBOMCTBAa HEMETAILIIOB.
AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCIJIOpOJIa, cepbl, hocdopa u yriaeposa)

Bonopon: nonmyuenue, pusndeckue u

but6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bubnunoreka LIOK
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bubnunoreka LIOK
https://myschool.edu.ru/

bu6anoreka LIOK
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bu6anoreka LIOK
https://myschool.edu.ru/

but6mmorexa [IOK
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bu6nunorexa LIOK
https://myschool.edu.ru/
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35

36

37

38

39

40

41

42

XAMHUYECKHE CBOMCTBA. | Mapuibl

["anoreHsl: HaX0XJIEHUE B IPUPOJE,
CHoCcOOBI MOMy4YeHUs, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA

I"anorenoBoopoabl. Baxknenue
KHCIJIOPOJICOICPKAIINE COSTUHEHUS
rajoreHoB. JlaGoparopHsie 1
MIPOMBIIIICHHBIE CIIOCOOBI IMTOTYICHHUS
rajioreHoB. [[puMeHeHne TajJoreHoB U UX
COCIUHCHHI

[TpakTuueckast pabota Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"T"asiorensr"

Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
buznyecKkue 1 XUMUIECKHE CBONCTBA.
O30H. [IpuMeHeHne Kucnopoia u 030Ha

Oxcuapl ¥ NEPOKCUIB.

Cepa: Hax0XJIEHHE B MPUPOJIE, CITOCOOBI
MOJIy4YCHHA, (1)1/131/1qule16 U XUMHUYCCKHUEC
CBOICTBA

CepoBoaopon, cyiabhuisl

Kncnoponcoz[epxcamﬂe COCAUHCHUSA CCPHI.

Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI

[IpakTuueckast padora Ne 5. Pemenue

but6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bubmuoreka [IOK
https://myschool.edu.ru/

bu6nmorexa LIOK
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bu6nmorexa LIOK
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bubnmnorexa LIOK
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bu6nunorexa LIOK
https://myschool.edu.ru/
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44

45

46

47

48

49

50

IKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa
U eé coenuueHus"

A3OT: HaX0XKJICHHUE B IPUPO/IE, CIIOCOOBI
MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPHU/IbI

Kucnoponconepxaiue coeuHeHHsI a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI.
[IpumeHeHue a30Ta ¥ €ro COeTMHEHUH.
A3oTHBIE y1OOpeHHS

®Docdop: HaxOXKIEHUE B IPUPOJIE,
CIocoObI OMy4YeHUs!, PUINYECKUE U
xummu4deckue coiictBa. dochuan u
dochun

Oxkcunsl pocdopa, pochopcoaepxaiine
kucinoTsl. Comau GpochOopHOIl KUCTOTHI.
[Tpumenenue pochopa 1 €ro coeAMHEHHUH.
®dochopubie ynoOpeHus

[Tpaktuyeckas padora Ne 6. Pemenue
DKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe "A30T
u Gocdop 1 ux coenuHeHus"

VYriepoa: Hax0XJIeHUE B IPUPOJIE,
aJIOTPOIHbIE MOAUUKALNHY; (PU3HUECKHE
U XUMHYECKHE CBOMCTBA, MPUMEHEHNE
Oxcupn yriepoaa(ll), oxcua yrinepoma(1V),
YTOJIbHast KUCJIOTA U €€ COJIU

KpeMHuii: HaxoxeHue B IpUpoJIe,
crocoObl MOTy4YeHUs, GPU3UUECKUE U
XUMHUYECKHE CBOMCTBA

but6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
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bubmuorexa [JOK
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bu6nuorexa [IOK
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bu6anoreka LIOK
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52

53

54

55

56

57

58

Oxcun kpemuus(1V), kpemuueBas
KHCJIOTa, CHUIMKaThI. [[pumenenue
KpeMHUs U ero coequHennii. CTekso, ero
MOJTyYCHHUE, BUBI CTEKIIA

Cucremarusanus U 0000IEHUE 3HAHUN 1O
teme "Hemeramsr"

Kontpoisbnas padota Ne3 no teme
"Hemeranmbr"

ITonoxxeHue METAIOB B HepnonnquKoﬁ
CHUCTEMC XUMHNYCCKHUX JJICMCHTOB.
OcobenHocTH CTPOCHHUA IJICKTPOHHBIX
000JI0UYEK aTOMOB METAJIJIOB

O6ume uznyeckre cBOMCTBAa METAIIIOB.
[IpumeHeHre MeTaJuIoB B OBITY M TEXHHKE.
OIEKTPOXUMHUECKHUI psiji HANpsKEHNUH
MeTauioB. O01ue crocoOb! MOTy4YeHUs
METaJIOB

CI1aBel METANIOB. KOppO3I/I${ MCTaJIJIOB

OOmras xapakrepucTiuka Metaios 1A-
rpynsl [leproanyeckoi cucteMbl
XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
noJTydeHue, GU3NIecKue 1 XUMUIECKIE
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB
1 UX COEeTMHEHUH

O6mas xapakrepuctika MetayioB |A-
rpynisl [lepronndeckoit cuctembl
XUMUYECKHX AIEMEHTOB. Maruuii u
KaJbLMI: TIOTy4YeHue, Gu3nueckue u

bubnunorexa LIOK
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bubnunorexa LIOK
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but6mmoreka [IOK
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bubnuorexa [IOK
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60

61

62

63

64

65

XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC
IMPOCTBIX BEIIECCTB U UX COCI[I/IHeHI/Iﬁ

JKEcTtkocTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

AOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE.
AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHHUS,
TUAPOKCOKOMILUIEKCHI aTIOMUHHUS, KX
MIPUMEHEHUE

[TpakTuueckast pabota Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"MeTasuibl IIaBHBIX oArpymnmn"
OO011ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymi (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA

XpoMa U €ro COG,I[I/IHCHI/Iﬁ, HUX IPUMCHCHHUC.

Baxneimue coenHeHUs1 Maprasiia.
IlepmaHranar Kayuusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

®dusnuecKkue 1 XUMUIECKUE CBOMCTBA
JKenesa u ero coenvHeHun. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKelle3a
Du3nYECKUEe U XUMUYECKUE CBOMCTBA
MeIU U €€ COEIMHEHN, UX IPUMEHEHHE.
dusnuecKkue 1 XUMHIECKUE CBOMCTBA

OWHKA U €Iro COGHHHCHHﬁ, HUX IPUMCHCHHUC.

but6mmoreka [IOK
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bubmuoreka [IOK
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67

68

I'MIpOKCOKOMILIIEKCHI IMHKA

[TpakTuueckas padora Ne 8. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Mertaisl TOOOYHBIX oArpymm"”

KonTponbras pabota mo Teme "Mertamibr"

Ponp xumuu B o0ecrieueHuH yCTOWYMBOIO
pa3BuTHs 4yenoBeyecTsa. Ilonsatue o
Hay4HBIX METOJaX MCCIIEIOBAHNUS
BemecTs. Hay4ynsle mpuHIAIIBL

opraHu3alvi XUMHYCCKOIr0 IMMpoOrn3BOJACTBA.

HpOMI)IHIJIeHHI)IG CITOCOOBI MOJIYYCHHUA
BaKHEHIIINX BCIICCTB

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68
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ITPOBEPAEMBIE HA EI'D IO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

1

11

1.2

1.3

14

1.5

2.1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIHOYACT:

OCHOBOIIOJIAraoNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOHUTAIN ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHUE aToMa, HOH, MOJEKYJa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHHUS,
XUMHYECKasi CBs3b (G- M T-CBs3b, KPATHBIC CBS3W), THOPUIU3ALIUS
aTOMHBIX oOpOuTasneil, KpUCTaJUIMUecKas pemeéTKa, MOJlb, MOJSpHas
Macca, MOJSpHBIA 00BEM, MOJSpHAs KOHILEHTpPALUs, pPacTBOPbI
(MCTHHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeseT, (YHKUMOHANbHAs TpyNNa, pajukall, H30Mepbl, CTPYKTYpHas
dopmymna, um3zomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHUCJIOPOA- M a30TCOoJepKalllie COEJUHEHUs, OMOJIOTHYEeCKH aKTHBHbBIE
BellecTBa (yriaeBo/ibl, JKUPbI, OEJIKH), MOHOMEp, TOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMUHT, THIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUUYECKUE, PEAKLIMU MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTtuMble U HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOIMTHI, HEIIEKTPOIUTHI,
NMEKTPOJINTUYECKAS AUCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTED,
BOCCTAaHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XUMHYECKOW peakiuw,
XMMHUYECKOE paBHOBECHUE)

TEOPUU M 3aKOHBI (TEOpHUs] XHMHUYECKOTO CTPOCHHUS OPTaHUYECKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOIUTUUECKON THUCCOIMAIINH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIeKAllUe B OCHOBE NMOHUMAHMUS NPUUYUHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUHU
BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HAaJIMOJIEKYJIIPHOM YPOBHSIX

NpEACTaBICHUA 0 MCXaHU3Max XUMHNYCCKHX peaKHHﬁ,
TEPMOANHAMHUYCCKUX n KHMHECTHYCCKHX 3aKOHOMEPHOCTAX nx
MPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHHU, NUCIICPCHBIX CUCTEMAX

(I)aKTOJ'IOl“I/I‘-ICCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYUYCHUHU U
0e301macHOM HCIIOJIb30BaHHUH BaKHEHUIITNX HCOPTaHNUYCCKUX n
OpraHHUYCCKUX BCIICCTB B GBITy u HpaKTHqCCKOﬁ ACATCIIBHOCTHU
YCI0BCKa

oOuiyie HaydHble MPUHIMIBI XUMUYECKOTO MPOM3BOJCTBA (Ha MpUMepe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKu
He(hTH)

ChopMupoBaHHOCTh YMEHUH BBISBIISATD:

XapakTepHble TPU3HAKM M  B3aUMOCBS3b HM3YYEHHBIX IOHATH,

[IPUMEHATh COOTBETCTBYIOILIME IIOHATUSA IPU ONUCAHUU CTPOEHUA U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBpALICHUN



2.2

3.1

3.2

4.1

4.2

4.3

7.1

7.2

7.3

8.1

8.2

B3aUMOCBS3b XUMHUYECKUX 3HAHMA C TOHATUSIMH M TIPEICTaBICHUSIMH
JOPYTUX MPEAMETOB sl 00Jee OCO3HAHHOTO MOHUMAHUS W OOBSCHEHUS
CYIIHOCTH MaTE€PHAIBHOTO €IMHCTBA MUPA

ChopMHpOBaHHOCTH YMEHHUSI UCIIOJIb30BATh:

HAaUMEHOBAHMUS XHUMHUYECKHMX COEIMHEHHMI MEXIYHAapOJIHOIO CO3a
TEOPETUYECKON M MPHUKIATHOM XHUMUHA W TPUBHAIBHBIE Ha3BaHUsA
BEILIECTB, OTHOCSAIIMXCA K H3YYEHHBIM KJaccaM OpraHUYEeCKUX U
HEOPraHUYECKUX COCIUHEHUN

XUMHAYECKYI0 CHMBOJHMKY JUISI COCTAaBICHHS (OPMYJI HEOPTaHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX
U CKEJIETHBIX) (POPMYII OPraHNYECKUX BEIECTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATH:

HEOpraHUYeCKHe BEIIEeCTBA, CAMOCTOATEIbHO BHIOMpATh OCHOBAaHUS U
KPHUTEPHU JUTS KITACCU(PUKAIIMN N3y4aeMbIX XUMHYECKIX 00BEKTOB

OpPraHM4cCKrUC BCHICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI) OCHOBAaHHA U
KpUTCpru 1JIA KJ'IaCCI/I(bI/IKaLII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

[0 pa3MYHBIM TpHU3HAKaM (YUCIYy U COCTaBy PEarupyIOUIMX BEIECTB,
terioBoMy  3(dekry peaknuu, W3MEHCHHIO CTEICHEeH OKHCICHUS
AIIEMEHTOB, 0OPATUMOCTH PEaKIMH, YUACTUIO KaTaau3aTropa)

ChopMupoBaHHOCTH YMEHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHYECKUX 3JiIeMeHTOB 1 — 4 niepuonoB [lepunoanueckoit cuctemsr JI.U.
MenpeneeBa U UX BaJECHTHBIE BO3MOKHOCTH, UCIIOJIb3YS MTOHATHS S-, p-,
d-a1eKTpOHHbBIC OpPOUTAITH, SHEPTETUIECKUE YPOBHU

ChopMupoBaHHOCTb yMEHUSI OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHMS
CBOMCTB XMMMYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH COECIUHEHHH IO
[IEpUOJaM U IPyIIIaM

ChopMHUpPOBAaHHOCT, YMEHHUSI COCTaBISATH YPAaBHEHUS] XHUMHYECKUX
pEeaKLUii U paCKpBIBAaTh UX CYILIHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHii TOCPEICTBOM COCTABICHUS
AJEKTPOHHOTO OajlaHca 3TUX peakluit

YpaBHCHUA peaKHI/Iﬁ Pa3JIMYHBIX THIIOB, TIOJHBIC U COKpaHIéHHBIG
ypaBHEHUS peakiuii HOHHOTO 0OMeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
3TH peak Uy UIYT 10 KOHLA

peakmuii THAPOIHM3a, PEeaklni KOMILIEKCOOoOpa3oBaHus (HAa MpUMeEpe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

C(I)OpMI/IpOBaHHOCTB YMCHUS MOATBCPKIAATD:

Ha KOHKPETHBIX IIPUMEPAX XAapaKTep 3aBUCHUMOCTH PEAKLIHOHHOMN
CMOCOOHOCTH OpraHMYECKHUX COEIUHEHWH OT KpPaTHOCTM U THUMA
KOBaJICHTHOM CBSI3M (G- U T-CBSI3H), B3AUMHOTO BIIMSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX
MEXaHN3MOB IPOTEKAHUS PEAKIUN

XapakTEepHblE XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH
JKCIIEPUMEHTAMHU U 3aIIUCIMU YPABHEHUN XUMUYECKUX PEAKIUN
ChopMupOBaHHOCTb yYMEHHUS XapaKTepU30BaTh COCTaB M BaKHEWIIHE

CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K ONPENEIEHHBIM KiaccaM |
rpyIIaM COeIMHEHHH (ITPOCThIE BEIIECTBA, OKCUJIbI, TUAPOKCH/IBI, COJH;



10

10.1

10.2
10.3
10.4
10.5

11

12

13

14

15

YTJIEBOAOPO/IBI, IPOCTHIE AUPHI, CIUPTHI, (HDEHOIIBI, AITBICTUIBI, KETOHBI,
KapOOHOBBIC KHUCIJIOTBI, CJIOXHBIC S(UPBI, KHUPBI, YTICBOJbBI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)

ChopMupoBaHHOCTh yMEHHSA MPOBOAMTH PACUETHl O XUMHUYECKUM
dbopMyllaM ¥ YpaBHCHHSIM XUMHYECKHX PEaKIHid C HCIOIb30BAHHEM
(bu3MYECKUX BEIUYHNH:

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
W3 UCXOAHBIX BEIMIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM
J0JIeH pacTBOPEHHOTO BEILIECTBA HIIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOU WM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEaKIU1
TEII0BOTO 3¢ (deKTa peakiui

00BEMHBIX OTHOIIICHUH Ta30B

10 HAXOKJCHUIO XUMUYIECKOW (POpPMYIIBI BEIIeCTBa

Bilanenne cucremoli 3HaHUMK O METOAAX HAYYHOIO IIO3HAHUA SIBJICHUHI
IPUPOJIbI, UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM MCCJIEIOBAHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SIBJICHMH, MMEIOLUIMX MECTO B IpPHUPOJE,
MIPaKTUYECKON JAESITEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HU

ChopMUpOBaHHOCT YMEHHS TPUMEHSATH (MCIOJIB30BATh) 3HAHUS O
COCTaBE W CBOMCTBAaX BEIIECTB IS AKCIEPUMEHTAIbHON MPOBEPKHU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHHUA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIC XWMHUYCCKUE 3HAHHS Ui OOBSICHEHUS W TPOTHO3UPOBAHHS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPHUPOAY; AJii HPUHATUS
TPaMOTHBIX PEIICHU MTPOOJIEM B CUTYaIIUSX, CBSI3aHHBIX C XUMHUEH

ChopMHUpOBAaHHOCTh YMEHHS TUIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHI
HKCHEPUMEHT (TOJIyueHHEe W H3Y4YE€HUE CBOMCTB HEOPraHMYECKUX MU
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE pEAKIUU  YTIEBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOAEPIKAIMX OPraHMYECKUX BEIIECTB,
pereHue OKCMEPUMEHTANBHBIX  3aJad [0  PacllO3HaBaHMIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB) C COOJIIOJCHHEM MpaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a0OpaTOPHBIM
o0opynoBaHueM; (pOpMyIHPOBaThH LENN HCCIeI0BaHUS; MPEICTABIATh B
pa3nuyHOi  (opMe pe3yNbTaThl AKCIEPUMEHTa, aHAIW3UPOBaTh U
OLIEHUBATh UX JJOCTOBEPHOCTb

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISTH I€JIE€HANPABICHHbBIM MOMCK
XUMHYECKON H(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydyHas ¥ y4eOHO-
Hay4Has JUTepaTypa, CpeJCcTBa MacCoBOM nHMopmanmu, ceth HTepHeT 1
JpyTue), KPUTUYECKH aHAIM3UpPOBATh XHUMHUYECKYI HH(OpMAaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM
yueOHOI 3aaueit

ChopMupOBaHHOCTh yYMEHHUS TPOTHO3MPOBATH, AHAIM3UPOBATH M OIICHUBATH
“HGOPMALIMIO C TTO3UIMK IKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUNA OBITOBOM
n HpOI/I3BOZLCTBGHHOI7I JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepa60TKoﬁ
BellecTB; ChOPMUPOBAHHOCThL YMEHUM OCO3HABaTh ONACHOCTH BO3JCHCTBHUS Ha
JKUBBIC OpPIraHU3MBbI OHpeHeHéHHBIX BC€HOICCTB, IIOHMMAas CMBICI IIOKa3aTCiIs
npez[enLHoﬁ HOHYCTHMOﬁ KOHIICHTpAallM1, WU NOSACHATH HAa HPUMEpaAxX CIIOCOOBI
YMEHBILEHUS U MPEJOTBPAIIECHHS UX BPEJHOTO BO3ACUCTBHS HA OPTAHU3M
YeJI0BEKa
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IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
TeopeTnyeckre OCHOBbI XUMUU

Crpoenue BemectBa. CoBpeMeHHas MOJielb CTpOeHUsi aToma. Pacripenenenue
ANEKTPOHOB 10 JHEPreTHYecKuM ypoBHsAM. Kiaccudukanus XUMHUECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(pUTryparnus aroma. BalleHTHBIC JIEKTPOHBI

Ilepuonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 3JIEMEHTOB H WX COCAUHEHUH IO
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTBIX
BEILIECTB, BOJOPOIHBIX COCTUHEHHM, BBICITUX OKCUIOB U TUIPOKCHIOB
BanentHocts. DnekrpoorpunareabHOCTh. CTENEHb OKUCIECHUS

Bunel xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAIITNYeCKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBanus. MeXMOJIEKyIsIpHbIE B3auMoAeicTBus. Bemectra
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPO€HHA. THMbl KPUCTAIUIMYECKUX
peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU
XuMudeckast peakuus. Krnaccudukanus XUMHUYECKUX peakuuii B
HEOPraHUYECKOW U OPraHUYECKOM XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3IuYHbIX (PAaKTOPOB
TennoBsie A dekTh XUMUYeCKUX peakiuii. TepMoXxuMuiecKke ypaBHEHUS

OOpatumblie peakiuu. XUMHUYECKoe paBHOBecue. DakTOphl, BIUSIONIUE Ha
COCTOsSIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense
OnexTponutuueckas auccoruanus. CunbHble U cialdbie dnekTponuthl. Cpena
BOJHBIX PAaCTBOPOB BEIECTB: KHCJas, HEUTpalibHas, IIenovyHas. CTeneHb
aucconuanui. Peakiy noHHOro ooMeHa

I'unponus coneii. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTBopa

Crioco0ObI BeIpaXKEHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi JA0JIsi paCTBOPEHHOTO
BEILIECTBA, MOJIIPHAs KOHIEHTpauus. HacbllieHHble U HEHACBHILIEHHbIE
pacTBOpBI, PAaCTBOPUMOCTh. Kpuctammoruaparsl
OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakinu. [loBeneHne BemecTs B cpenax ¢
pa3HbIM 3HaueHrueM PH. MeTo bl aneKTpoHHOTO OanaHca

DIEeKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH
OCHOBBI HEOPraHUYECKON XUMHUHU

Krnaccudukanus Heoprannueckux coeuHeHnii. HomeHknatypa HeopraHmueckux
BEIIECTB

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpWUM, Kanui, KaJdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) W HUX coenuHeHmid. OOmue
CHOCOOBI TOJTYYEHHS] METAJIOB

XUMHUYECKUE CBOWCTBA BaXXHEHIIMX HEMETANIOB (TaJlOr€HOB, CEpPbI, a30Ta,
dbochopa, yrmepoma W KpEeMHHUsS) H = HX  COEAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckas CBsI3b HEOPraHUYECKHUX BEILECTB, MPUHAIJICKAITUX K PA3THUHBIM
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3.5

3.6

3.7
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KiaccaM

#H#Par### nenTndukanns HEOpPraHMIeCKuxX coequHeHnii. KauecTBeHHbIe
peakiuy Ha HEOPraHMYECKHUE BEIIECTBA U NOHBI

OCHOBBI OPraHHUYECKON XUMUU

OCHOBHbBIE TOJIOXKEHHMSI TEOPUUM XUMHUUYECKOI'O CTPOCHMSI OpPraHMYECKUX
coequHennii A.M. BytiepoBa. YriepoaHblil CKeJeT OpraHU4eCKONd MOJIEKYJIbI.
KpaTtHOCTh XMMHYECKOH CBS3H. S- M P-CBA3HM. SP3-, SP2-, SP-rUOpHAM3aLUU
opOuTasieil aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO
cTtpoeHus Mosekyil. ['omonoru. I'omonoruyeckuii psag. Mzomepus u uzomepsl

[lonsatne o  ¢yHkuuoHanmpHOW  rpymnme.  OpueHTanuoHHBIE 3 (EKTHI
3aMecTuTeNen

[IpencraBienne o KiIacCH(pUKAIMKM OPraHUYECKUX BemiecTB. HomeHkiaTypa
OPraHWYECKUX COCIUHEHUU (CHCTeMaTWYeCKas) W TPUBHAJIbHBIC Ha3BaHHS
BOXHEHIIMX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

CBoOOHOpaAMKANBHBIA W WOHHBIA MeXaHU3Mbl peakuuu. [loHsTHE O
Hykieoduie u sanekrpoduie. [Ipasmno MapkoBuukosa. [IpaBuno 3aiiiieBa

Ankanbl. XMMUYECKUE CBOWCTBA AJKAHOB: raJOr€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHMHI, H3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. [luknoankanel. Crenuduka CBOMCTB IUKIOATKAHOB C MAallbIM
pa3MepoMm 1uKia. Peakuuy npucoeIMHEHU U PaJUKaIbHOTO 3aMEICHUS

Ankenbl. XUMHUYECKUE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajoreHupOBaHUE,
THAPUPOBAHUE, TUIPOTaJOTeHUPOBAHUE, TUIpATAIUsl), TOPEHUs, OKUCIICHUS U
nonumepuszanuu. [lpomblniuieHHbIE W Ja0OpaTOpPHBIE CIOCOOBI  MOYYCHUS
AJIKEHOB

Ankaguensl. XMMHMUYECKHE CBOMCTBA aJKaJUEHOB: pEaKUUU IPUCOEIUHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs] W nojumepusauuu. [lomyuenue
aJIKaJUeHOB

AnxuHbl. XMMHUYECKHE CBOMCTBA: pEaKIMHM NPUCOEIUHEHHUs (TaJIoT€HUPOBAaHUE,
TMJIPUPOBAaHUE, THIpATalysl, THIPOrajJoreHHpPOBaHUE) KaK CIoco0 MOMydeHHUs
MIOJIMMEPOB M JIPYIMX IOJIE3HBIX INPOAYKTOB. Peakuum 3amemenus. I'opeHue
aleTUJICHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH IS CBAPKU U PE3KU
MeTaioB. [Ipumenenne anerunena

Apenbl. XHWMHYECKHE CBOWMCTBA O€H30J1a: peakuuH DIEKTPO(UIBLHOTO
3aMelIeHus, MpPUCOeNWHEeHUsl (TUIpPUpPOBaHME, TaloreHHupoBaHue). Peaxius
ropeHus. OCOOEHHOCTH XHUMHUYECKHUX CBOMCTB Toiyosa. [lomydenwe OeH3zoua.
Oco0OeHHOCTH XMMHYECKUX CBOWCTB cTHupona. [lommmepusanusi CTUpOIIA.
Crioco0bl TTOTy4eHHST ¥ IPUMEHEHUE apOMaTHYECKHUX YTIIEBOJIO0POIOB

Couptel.  [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBME €  HaTpueM Kak CIOCcO0  YCTaHOBJIGHUS — HAJIMYMA
THJIPOKCOTPYNIBI, €  TaJOr€HOBOAOPOAAMU  KaK  CIIOCOO  IMOJIydeHMs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropeHus.
[Tomyyenune sTaHONA: peakuuss OpPOXKEHUS TUIIOKO3bI, TUApaTalus STHIICHA.
OTUJIEHITIMKOIb U TIMLEPUH KaK MPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX
CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, THAPOKCHIOM
HaTpusi, Opomom). [lomyuenue eHona

Anpreruapl. XUMHUECKUE CBOWCTBA MPEACIbHBIX albICTHAOB: THIPUPOBAHUE;
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOpsHOro
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3epkana», B3aumoaeicTeue ¢ ruapokcuaoM menu (11). Tlomydenue mpeneabHbIX
AIBACTUAOB: OKHUCICHUC CIHPTOB, TruUAparanusd ancTUIICHA. AI_[CTOH KaK
MPEJCTaBUTENb KeTOHOB. OCOOCHHOCTH PEAaKIIMU OKHCIICHHUS alleTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKME CBOMCTBA NpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[TonmyyeHnue npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
QJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, AIbJIEIMA0OB. BpIiciiue npeneibHble U
HenpeaeabHble KaApOOHOBbIE KUCIOTHI

Cnoxusle >¢upsl U kupbl. CrocoObl MOMYYEHUS CIOXKHBIX 3(PHUPOB.
OOparuMocth peakiuu sTepuduranuu. [IpuMeHeHHE CIOXKHBIX 3(PHPOB B
NUIIEBOH M TapQIOMEpPHOW NPOMBIIUIEHHOCTH. JKHpBI Kak CIO0XKHBIE 3(HUPHI
TJIMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJPUPOBAaHUE, OKHCJIEHWE. ['MaAponM3, WM OMBUICHHE, JKUPOB KaK CII0co0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MBUTA Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT

XUMHUYECKHE CBOMCTBAa TIJIIOKO3bl: pEaKUUM C YYacTHEM CIHMPTOBBIX U
QJIBJIETUJIHOM TPYII U MOJIOYHOKHCIoe OpoxeHue. llpuMeHeHue rioko3bl, €€
3HAa4YEeHUE B KU3HEAEATEIILHOCTU OpraHu3ma. Jlucaxapuasl: caxapo3a, MajbTo3a.
BoccranaBnuBaroniie M HEBOCCTaHABIMBAIOIIME aAucaxapuiabl. ['maposns
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMaya, IJIMKOTeHa WM Leunono3bl. dusnueckre CBONCTBA KpaxMmalla HU
LEJITI0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmania: TUApPOIU3, KadeCTBEHHas
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LEIUIIOJIO3bL: TMAPOJIM3, MOJIy4YEHHUE
3¢pupoB nemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN MENK)

AMHHBI. AMHMHBI KaK OpPraHU4YE€CKUE OCHOBAHUSA: PEAKIUU C BOJIOHM, KHCIIOTaMH,
peakiusi TOpeHHs. AHWIUH Kak TPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XUMUYecKHEe CBOWCTBAa AaHWIMHA: B3aMMOJCHCTBHE C KHCIOTaMHU, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWUJIMPOBAHHEM aMMHaKa |
BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YTIE€BOAOPOAOB

AMUHOKUCIOTBI U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIIOTHI, OOpasyromiue Oenku. XHUMHUYecKhe
CBOWCTBa OEJIKOB: TUAPOJU3, JI€HATypalysi, KayeCTBEHHbIE (LBETHBIE) PEAKIIUU
Ha Oesku

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COGHHHeHHﬁZ p€aKkuuu MoJIMMEpU3alvi U IOJUKOHACHCAIIUH. KHaCCI/I(i)I/IKaHI/ISI
BOJIOKOH

Wnentudukaius opraHuYecKux CoeTMHEeHUH. Pelenre sxcnepuMeHTaIbHBIX
3a7a4 Ha pacro3HABAaHUE OPraHUYECKUX BEILIECTB

I'eneTnueckas cBsI3b MEXKy KJIaCCAaMU OPTaHUYECKUX COSTMHEHUN

XUMHS U )KU3Hb

Xumus B TIOBCeIHEBHOM xku3HU. [IpaBuia Oe3omacHOW pabOTBI C EIKHMH,
TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMHU, CPEACTBAMHU OBITOBON XHUMHUHU

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XWUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TIHOM
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ mepepadboTka (MPUPOTHBIC
VCTOYHUKH YTJIEBOIOPO/IOB)



4.3

4.4

5.1

5.2
5.3

5.4

5.5

5.6

5.7

5.8

XUMHUA W IKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYXKAIOLIEH Cpellbl U €ro
nocnenctsus. Oxpana rugpocdepsl, MOUBBI, atMoc(epsl, GIopbl U (GayHbl OT
XUMHUYECKOro 3arpsisHeHus. [Ipobimema oOTXOJOB M MOOOYHBIX IMPOIYKTOB.
AnpTEepHAaTUBHBIE UCTOUHUKH SHEPTUU

OOmue mpencTaBiICHHs] O MPOMBIIIICHHBIX CIOC00aX TMOMYyYEHHUS XUMHUYECKUX
BEUIECTB (HA MpUMeEpe IMPOU3BOJICTBA aMMHaKa, CEpHOM KuCIOThl). UEpHas u
uBerHas  metayuryprus.  CTEKJi0 W CWIMKaTHas  MPOMBIIUICHHOCTb.
[Ipombinennass ~ opranudeckas  xumus.  Cppp€ A8 OpraHu4ecKoin
MIPOMBILIIIEHHOCTH

Tunel pac4€THBIX 33124

Pacuérsl Macchl BeniecTBa min 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe WM 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB
Pacuérsl TerioBoro s dexra peakuu

Pacuétbl 00BEMHBIX OTHOIICHHH ra30B IPU XUMHUYECKUX PEaAKIIHSIX
Pacuérer macchl (00bEMa, KOTMYSCTBA BEIIECTBA) POAYKTOB PEAKIIMH, SCITH
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

Pacuérel MmaccoBoit min 00BEMHON JOIM BBIXO/IA MPOAYKTA PEAKIIMHA OT
TEOPETUYECKH BO3MOKHOTO

Pacuérer macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, ECITH OJTHO
W3 BENIECTB JJAHO B BHUJIE PaCTBOpA C OMPEAEITEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEILIECTBA

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHITHH «MACCOBAs AOJISD», «MOJISIpHAs
KOHIIEHTPALIU», «PAaCTBOPUMOCTDY

Haxoxzaenne MosieKyisipHON (popMyJibl OpraHU4ECKOI0 BELIECTBA 110 €T0
IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €T0 COCTaB, UIIH I10
MPOAYKTaM CrOpaHUst



YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 11 knace/ Pynsurtuc I'.E., ®enpaman @.I°., AKninonepHoe 00111ecTBO
«M3parenscTBO «lIpocBemenne»

Xummus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe o0iecTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Macrep-kinacc yuutens xumun. Oprannueckast xumusi, B.I'.Jlenucosa. M.: Ilinanera, 2019
Xumus Kontpoabshbie u mpoBepounbie padots! 10,11k, [1.H.bepeskun, M.: "JIpoda",
2019

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

bubaunorexa LIOK https://myschool.edu.ru/

http://him.1september.ru
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