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INOACHUTEJIbBHAS 3AIINCKA

PaGouasi nporpaMma cocTaBJieHA HA OCHOBE:

- ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deaepanum» ot 29.12.2012 Neo
273-D3 (c I3MEHEHUSMH U JOTIOTHEHUSMHN ),

-DenepanbHblii  TOCYAapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT CpEIHEro OOIIero
oOpa3zoBanus (yTB. mpukazoM MunucrepcTBa oopazoBanust U Hayku P® ot 17 mas 2012 r. N
413) C U3MEHEHHUSIMH U JIOTIOJTHCHUSIMH,

- @enepanbHas o0Opa3zoBaTeNbHAs TporpamMma CpeaHero oomero oOpa3oBaHUs,
yTBepkJieHa nprukazoM Munnpocsemenust Poccun ot 18.05.2023 mox Ne 371)

- IlocranoBineHune [J1aBHOrO roCyAapCTBEHHOrO caHUTapHOro Bpada Poccuiickoit
Oenepannu ot 28 centadps 2020r r. N 28 «0O6 yrBepxkaenun CanlluH 2.4.3648-20
«CaHUTApHO-IMTUICMHIOJIOTHYEeCKHEe TPeOOBAaHUS K OpraHW3aIUsM BOCIIHTAHUS W OOydYeHUS,
OTJIbIXa M O3JIOPOBJICHUS JE€TEH M MOIJIOACKU» (3aperucTpupoBaHO MUHHCTEPCTBOM OCTUIIUU
Poccuiickoit ®enepanmu 3 mapra 2011 18.12.2020r., perucrpanuonnsiii N 61573)

- llopsagok opraHuzalvd W OCYIIECTBICHUS OOpa30BaTENbHON JESITENLHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MporpaMmamM - oOpa3oBaTelIbHbIE MPOrPaMMbl HAYaJIbHOIO
o01ero, OCHOBHOIO OOIIEro M cpemHero obmiero oo6pasoanus ( IIpukas MwunucrepcTBa
npocseuienust Poccun ot 22.03.2021 Ne 115, 3apeructpupoBan MunucrepctBoM toctuuuu PO
20.04.2021r. Ne 63180)

- [Ipuka3z Munnpocsenienusi Poccun ot 21.07.2023 N 556 "O BHeceHHH M3MEHEHUH B
npunoxkenus N 1 u N 2 k npukasy MunuctepctBa npocsenienust Poccuiickoit @enepanuu ot 21
centsa0ps 2022 r. N 858 "O06 yrBepxaeHun ¢enepaabHOro nepevHs yueOHUKOB, JOMYIIEHHBIX K
UCIONB30BAHUIO  TPU  peald3allid  MMEIOIIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIero
o0pa3oBaHHUsl OpraHM3AIMAMH, OCYIIECTBISIIOIIMMH O00pa30BaTENbHYIO ACSITENbHOCTh, U
YCTAaHOBJICHUS ~ TPENENBHOTO  CPOKa  HUCIOJIb30BAaHUS  HMCKIIOYEHHBIX  y4eOHUKOB"
(3apeructpupoBano B Muntocte Poccuu 28.07.2023 N 74502)

- OcHoBHas oOpazoBarenbHas nporpamma COO MBOY «Kirouesckast COLL.

- YcraB MBOY «Kinrouesckas COL

PabGoyas mporpamma 1mo XuMHHM Ha YpOBHE cpeHero olmiero oopa3oBaHus pa3paboTaHa
Ha ocHoBe DexnepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHMH K pe3yibTaTaM OCBOeHHMs (erepaibHOM  00pa3oBaTeIbHON
nporpaMmel cpenHero obmero obpazoBanusi(®OIl COO), npeacraBieHHbIXx B DepepanbHOM
rocyaapcTBeHHOM oOpazoBarenbHoM cTtanHgapre COO, ¢ yuérom KoHuenuwu mpernojaBaHus
yueOHoro mnpenMera «XuMHsA» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit deneparuu,
peaTM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHBIE MPOTrPAMMBI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuojg no 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJEHHOTO W3Y4YEHHUS 3aHMMAaeT BAXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ywammxcs 10-11 kiaccoB. HM3ydyenue mnpenmera,
peann3dyeMoe B YCIOBHUSX TU(PQPEPEHIIMPOBAHHOTO, MPOQMIBHOTO OOydYeHUs, TPHU3BAHO
obOecrieunTh 0O0IIe00pa30BaTEIbHYI0O U OOIIEKYIBTYPHYIO MOJTOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOAUMYIO ISl afanTali MX K OBICTPO MEHSIOIIMMCS YCJOBUSM JKHU3HU B COLIMYyME, a
TaKXKe /IS MPOAOIDKEHHS OOY4YeHHs B OpraHu3alusx MpodecCHOHATBbHOro 00pa3oBaHHUs, B
KOTOPBIX XMUMHUS SIBJISETCS OAHOM U3 MPUOPUTETHBIX AUCLUILIUH.



B mnporpamme mo XuMHUM Ha3HaueHHe mpenMera «XUMHUS» TOIydaeT MOoApPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBomosaratomumu nosnoxenuasmu ProcC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IEJICH, COACPKAHMSI, PEe3yIbTaTOB O0YUYCHHs U TPEOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMYCKHUKOB. CBUAETEIHLCTBOM TOMY SBJSIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrpaMMoOii o XUMUU (YHKIUH:

e uHPOPMAMOHHO-METOIMYECKas, pealu3alrs KOTOpPOH oOecreynBaeT MOoJydeHHe
NpPEICTaBICHUS O IIENAX, COJACpPKAHUMU, OOIIel cTpateruu OOy4eHUs, BOCHUTAHUSA U
pa3BUTHS O0YYAIOIIUXCS CPEACTBAMHU IMPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIAS, KOTOopasi ~ MpelycMaTpuBaeT  OIpejelieHue:
IOPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Yy4eOHOTo
MaTepuaia, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHK; IMOAXOA0B K
(OpPMHPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJSI M OIICHKH 00pa30BaTEeNbHBIX
JOCTIDKEHUH 00yJaromuxcs B paMKax HWTOTOBOW arrectanimi B (OpMe eInHOTO
roCy/IapCTBEHHOTIO SK3aMeHa [0 XUMUHU.

[Tporpamma asist yrinyOI€HHOTO U3YUEHUS XUMUH:

e YCTaHABIIMBACT MHBAPUAHTHOE MPEAMETHOE COJEpKaHKe, 00s3aTeIbHOE ISl U3YICHUS
B paMKax OTAENbHBIX  mOpoduiel, mpeaycMaTpuUBaeT  pacOpeleieHue U
CTPYKTYPUPOBAaHHUE €0 IO KJIACCAM, OCHOBHBIM COZEP)KATEIbHBIM JIMHUSM/pa3iesiaMm
Kypca;

e 11aéT MpUMEPHOE pacrpesesieHne Y4eOHOTO BpeMeHHU, pEKOMEHIYEMOT0 ISl U3YYECHUS
OTJENIbHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BaTEIbHOCTh M3Y4YeHHs Y4eOHOro Marepuana ¢
y4€TOM JIOTUKU OCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€EH;

e JaéT METOAMYECKYI0 MHTEpNpEeTaluIo IeNell W 3aJad H3ydeHus IpeaMeTa Ha
yIIIyON€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHEro
o0miero oOpa3oBaHus, COJAEPKATENBHON XapaKTEPUCTUKU IUIAHUPYEMBIX pEe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00IIero oOpa3oBaHUs
(JIMIHOCTHBIX, METANPEIMETHBIX, TIPEAMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHJIOB
y4yeOHO-TI03HABaTEIbHBIX JEMCTBUI OO0YYalolIerocss IO OCBOEHHUIO COJEpKaHUs
npeaMera.

[To Bcem Ha3BaHHBIM TMO3UIUSAM B TPOTpaMMe 10 XUMHH TPEIyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpOBHE OCHOBHOTO 00IIero ooOpa3oBaHus. 3a
npefenaMy  YCTaHOBJIGHHOM MporpaMMod IO XHUMHUHM — 00s3aTeNbHOW  (MHBapUaHTHOM)
COCTaBJISAIONLICH coiep kaHusl yueOHOro npeamera «XUMHUs» OCTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapHaTHUBHON COCTAaBIISIONIEH, KOTOpasi JOJDKHA OIIPENENATHCS B COOTBETCTBUU C HAINPaBJICHUEM
KOHKPETHOT0 Mpoduis o0yyeHus.

B coorBerctBuM ¢ KoHuentyaabHbiMM mojoxeHusmMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiIE€HHOTO ypoBHEH B cucteMe auddepeHnnpoBaHHOro 00yueHus Ha
YPOBHE CpEIHET0 00MIero 00pa30BaHUs XUMHS Ha YPOBHE YTIyOJIEHHOTO M3yYCHHS HaIpaBJICH
Ha pealu3alHi0 TPEEMCTBEHHOCTH C TOCIEAYIONIMM J3TaloM IIOJyYeHHs XHMHUYECKOTO
o0pa3oBaHUsI B paMKaX H3Y4EHHUS CHEUHATbHBIX €CTECTBEHHO-HAYyYHBIX M XHUMHUYECKUX
JUCLMIUIMH B By3aX M OpraHM3alusix cpelHero npodeccruoHaibHoro oopasosanus. B aToii cBs3u
u3ydeHne TmnpenMera «XWMHS» OPHEHTHPOBAHO NPEUMYIIECTBEHHO Ha paclIUpeHue |
yIayOJIeHHEe TEOPEeTUYECKOW M MPAKTHUYECKOM TOATOTOBKM OOYYArOIIMXCs, BBIOPABIIHMX
ornpenenEéHHbIA MpopmiIb 00yueHHs, B TOM YHCJIE C MEPCHEKTUBON MOCIEIYIOMIEr0 MOTYYeHUs



XHMHYECKOT0 00pa30BaHUs B OPTaHU3AIUAX MTPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K IUIaHUPYeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa30BaTeNbHON MPOTpaMMBbl CPETHETO OOIIET0 OO0pa30BaHHS M3YYCHHE MpeaMeTa «XHMHUS
OpPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTUS 00YJarOIIUXCH,
Ha GOPMUPOBAHKE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHUM, YMEHUN palliOHATU3AIH Y4eOHOTO
Tpyaa ©  O0O0OOHIEHHBIX CHOCOOOB  JIEATENBHOCTH, HMMEIOMUX  MEXIUCIHUILTMHAPHBIN,
HAaJIIPEIMETHBIN XapaKTep.

CocraBmsiromiuMu  ipeMera «XUMHUS» HAa YPOBHE YIIyOJEHHOTO M3y4YEHHS SIBISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COAEp)KaHUS 3TUX KypCOB B
IporpaMMme Mo XMMHHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yriayO0nEHHOTO YPOBHEH U3yUEeHHS MPEAMETa.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh NMPEAMETHBIX 3HAHWN M YMEHHH, OTHOCAIIMXCS K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMETa. DTa CHCTeMa 3HAHUM IOJIy4aeT ONPEeIEHHOE TEOPETHUECKOe
JOTIOJTHEHNEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMNA  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YyBEIHUYEHHs 00bEMa 3HAHUH O XHMHUYECKHX DJIEMEHTaX |
CBOWCTBAX MX COCJMHEHUN HA OCHOBE PACIIMPEHHS U YrIIYOJCHHs MPEACTABICHHH O CTPOCHHUU
BEIIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMS PEaKIUid, pacCMaTPUBAEMbIX C
TOUYKH 3pEHUS] XUMUYECKOW KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepmomuyeckoil  CHCTEMBl ~XMMHYECKHMX DJEMEHTOB  0Oa3WpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJCTABICHUSIX O CTPOCHUN aTOMa. XUMHUYECKasi CBSA3b OOBSICHICTCS C
TOYKH 3pEHHs] HEPreTMYECKHX HM3MEHEHWH mpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TAKKEe C
TOYKHA 3peHUs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOIHSETCS
(dbopMUpPOBaHKEM IPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AEKTPOJIN3E PacIlIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHMYecKol XWUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH ynensercss ocoboe BHUMaHUe BorpocaM 00 3J1eKTpOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYyJIaX ¥ MEXaHHU3MaxX pEaKIUi.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mnpoduis (IMIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JONOJIHEHUH K 0oOlIel cucTeMe NMpeIMeTHBIX 3HaHUI) OKa3bIBAalOT BIMSHUE CMEXKHbIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TNpeAMeTa s KJIacCOB XHMHUKO-(PH3UUECKOTro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy u3yueHum mnpeaMera B JaHHOM ciy4yae akLEHT OyJeT ciaenaH Ha OOIIHOCTh METO/OB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl M HSHEPrHM, 3aKOHBI
TEPMOJIMHAMHKH, AJIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B T0 ke Bpems B cozep:KaHUM TpeaAMeTa ISl KIIACCOB XHMUKO-ONOIOTHIECKOTO TPOQHIIS
OonbIINI yenabHBIN Bec OyaeT UMeTh OpraHuueckas XuMus. B 3Tom ciydae mpenocTaBiseTcs
BO3MOXHOCTB /17151 6051ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJIETKH Kak
OHMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMAT, K TMPHMEPY, TaKhUe CTPYKTYpHBIC
KOMITOHEHTHI, KaK JUMHIBI, OCNKH, YIIIeBOABI, HYKICHHOBBIC KHCIOTHI M Apyrue. [Ipu sTom
3HaHUS O COCTAaBE€ M CBOWMCTBAX IpeJCTaBUTENECH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS! CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IbIXaHHs], MTUIIEBAPEHUSI.



B mnnane ¢opmupoBaHUs OCHOB HAay4HOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAYyYHBIX
METOJI0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHNUS HayUYHbIX 3HAaHUM U3yueHUE IpeameTa
«XuMus» Ha YriIyOJEHHOM YpPOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3IX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacteil «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMmaTHKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeid
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTca (OPMHUPOBAHME OCHOB HAyKM XHUMHHM KakK 00JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JE€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYJbTYphl. PemieHue 3Toil 3agaun Ha yriiyOJIEHHOM yYpOBHE M3y4YCHUS
IIpeAMETa MPEAIIOIAracT pean3alyio TaKuX LeleH, KaK:

e (QopmupoBaHuE MPEJCTaBICHUI: O MAaTEPUATHLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [1I03HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiu B 00eCleYeHHH yCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
po0JIeM HKOJIOTMUYECKOM, SHEPreTUYeCKOW W IUILEBOM O€30MacCHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrnieueHnu panMoOHAIBHOTO MPUPOJONOIB30BAHMS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEl KyJIbTYphl YEIOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLLEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;

® OCBOCHHME CHCTEMBl 3HAHMM, JICKAIIUX B OCHOBE XUMHUYECKON COCTABJISAIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAaMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOpUN XHMMHUH, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHUU BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJUHAMMYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTAX IHMPOTEKAHMUS XWMHUYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX M JUCHEPCHBIX cucTeMax, 00 00mux
Hay4YHBIX IPUHLUIIAX XUMHUYECKOTIO IPOU3BO/ICTBA;

e (opMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOI'O MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKUX 3HAHUM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMH, 1751 OOBSACHEHHMS W NPOTHO3MPOBAHHUS SBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYUYHYIO MPHUPOJY; TPAaMOTHOIO peIIeHUs MpoOsieM, CBA3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHHUS, AaHAJIW3a W OLEHKM C IO3ULHHA SKOJOTMYECKOU
0€30MacHOCTH MOCEACTBUNA ObITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTH YEIIOBEKA,
CBSI3aHHOW C XUMHUYECKUM MPOU3BOJICTBOM, HCIOJB30BAaHMEM U IepepaboTKon
BEIIECTB;

e yrayOJeHHe MpeICTaBiICHUM O Hay4yHBIX MeETOoAaX IO3HAHMS, HEOOXOAMMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKUX
ABJICHUM, MMEIOIMIMX MECTO B TPUPOJE, B MPAKTUUYECKOH JESATENbHOCTH U
MTOBCETHEBHOMW JKU3HU.

B muane peanuzanuM NEepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
[EJIOCTHOM CHUCTEMBI CPEIHEro oOIIero o0pa3oBaHMs MPH M3YUYEHHH IpeaMeTa «XUMHs» Ha
yIIyOJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAaKUE LIETTH U 3a]]a4H, KaK:

e BoCHUTaHHE YOEXKAEHHOCTH B IIO3HABAEMOCTH SIBICHUU MPUPOJBI, YBAXKEHHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBaHUMN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU;



® pa3BUTHE MOTHBAIMH K OOYyYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX [IEHHOCTEIH;

® pa3BUTHE T[I03HABATCIbHBIX HHTEPECOB, HWHTCIUICKTYAJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEH 00y4aromuxcsi, (GOPMHUPOBAHNE Yy HUX CO3HATEILHOTO OTHOLICHHS K
caMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCIENIHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (opMupoBaHHE YMEHWI W HaBBIKOB Pa3yMHOTO IPHPOJOIOJIB30BAHMS, Pa3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHUE  OmbiTa  OOMIECTBEHHO-IIOJIE3HON
IKOJIOTUYECKOH IEATEITLHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I WM3Y4EHUS XMMHUU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 uwaca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEIO).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

OPITAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI OPraHMYeCKOH XUMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OpPraHUYECKUX COCIMHEHUH.

ONEKTPOHHOE CTPOEHUE aTroMma YIJepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BasnenTHbIe BO3MOXHOCTH aTOMa yriepojaa. XUMHUYECKast CBSI3b B OPTaHUYECKUX COCTUHECHUSX.
Tunbsl rTuOpUAM3aMd aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBINH M JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJel, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl pa3pbiBa CBsi3e B MoOJIEKynax
opranuyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieodue u anexTpodue.

Teopuss cTpoeHus opraHmdeckux coenuHeHuid A.M. bytnepoBa u coBpeMeHHbIE
NPEJCTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HaUeHHE TEOPHH CTPOEHHS] OPTaHMUECKUX COeIMHEHUH.
MonexkynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BépHyTasA, COKpaml€HHas, ckenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKYJNax OpPraHUYECKHX COECTUHEHUIH
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKTsI).

[IpencraBnenne o kiaccupuKauu OpraHUIeCKuX BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOMN
rpymre. ['omonorus. ['omonorndeckne psiapl. CucreMaTHueckasi HOMEHKIIATYpa OpraHUYecKUX
coequnenuit (IUPAC) u TpuBnaibHble Ha3BaHUSI OTJCIIBHBIX NPEICTABUTENCH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMYeckux  peakuumi.  OKHCITUTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKIINU B OPTaHHYECKONH XUMUH.

DKcrepruMeHTATbHBIE METOJIbl M3YYCHHUSI BEUIECTB M MX TPEBPALICHHUA: 03HAKOMIICHUE C
o0pa3laMu OpraHMYECKUX BEIECTB W MaTepualaMd Ha MX OCHOBE, OMBITHI 1O IMPEBPAIIECHUIO
OpPraHMYeCKHUX BEIIEeCTB IpU HarpeBaHuu (IJIaBieHUe, OOyIJIMBaHWE W  TOpPEHHE),
KOHCTPYHPOBaHUE MOJIeJIel MOJIEKYJI OpraHUYeCKHX BELIECTB.

Yraesogopoabl.



Ankansl. 'oMoloru4eckuid psi aakaHoB, oOmias ¢hopmysa, HOMEHKJIATypa U W30MEpHs.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOINEKYJ alKaHOB, SP>-THOPHAM3AIMS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA AIKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAaHOB: PEAKLMM 3aMELICHUs, N30MEpHU3alliy, IETUAPUPOBAHNUS,
UMKJIA3a0UY, NUPOJu3a, KpekuHra, ropeHus. llpencraBieHne o MexaHU3ME peakUui
paZivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupoae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O0mas Gpopmysa, HoMeHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHHS U
XHMHUYECKUX CBOMCTB MaJbIX (IMKJIOMPONAaH, LIHUKIOOYTaH) M OOBIYHBIX (IMKJIOIEHTAaH,
[UKJIOTeKCaH) MUKJIoaNKaHOB. CriocoObl MOJyYeHHs U IPUMEHEHHE IIMKI0ATKAHOB.

Ankensl. ['oMoTI0rHYECKU psill alIKeHOB, 00mas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKY] alKeHOB, SP’-THOpHIM3aIMs aTOMHBIX opOuTaneii
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTpuieckas (Iiuc-Tpanc-) nzomepus. Ousndeckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAUHEHUS, 3aMELICHUS B O-
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMEpHU3auuu U okucieHus. lIpaBmio MapkoBHHKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE alIKeHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIC,  M30JIMPOBAHHEIE,
Kymyaupoganuvie). OCOOCHHOCTHM DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX  CBOMCTB
conpsKEHHBIX JueHOoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpsskEHHBIX JMEHOB.
CriocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ["'oMonOru4eckuil psii anmkuHOB, o0mas GopMmyna, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKUHOB, SP-rHOpUAM3AIUs aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUHU
IIPUCOEANHEHNS, NUMEPU3allui U TPUMEpPHU3alluu, OKUCIEHHs. KUCIOTHBIE CBOICTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEeHHbIE peakiMM Ha TPOiHY0 cBsA3b. CrocoObl
MOJIyYEHUS U IPUMEHEHHUE aJIKUHOB.

ApomaTH4ecKue yriieBoJI0posl (apeHbl). ['omomoruueckuit psijy apeHos, obimias Gopmyina,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30a.
dusnueckue cBOICTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30J7a M €ro rOMOJIOTOB: peaKIUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKaie, peaklMd NPHUCOEAUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBienne o0 OpueHTHPYIOIIEM IEHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE Ha NMpHUMEpe AIKWIBHBIX pPaJlKajoB, KapOOKCUIbHON, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrnocoObl  MOMyYyeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YTJIEBOJOPOIOB.

[Tpuponnsiii ra3. Ilonyrusie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yroib ¥ TPOAYKTHl ero mepepadotku. CriocoObl mepepaboTKu HedTH: NeperoHka, KPeKUHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nupoius. [Ipoaykrsr nepepabotku HedTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOJIOPO/IOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOU3BOAHBIX YIJIEBOJAOPOIOB. Peaknuu 3amenieHus
rajjoreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa MEnouyd. BzaummopelictBue
JUTaJOT€HAJIKAHOB C MarHueM M LMHKOM. lIoHATHE O MeTalsoOpraHM4ecKUX COEIUHEHUSX.
Mcnonb30BaHue TalOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3E
OpPraHWYECKHUX BEIIECTB.



OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHs BEUIECTB M HUX NPEBPAILCHHUI: H3y4EeHUE
(¢u3MUeCKUX  CBOMCTB  yITIEBOAOPOAOB  (pacTBOPHMOCTH),  KAueCTBEHHBIX  pEaKUuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (0OeciBeunBaHUE OPOMHOM MM MOJHON BOJBI, pacTBOpA
IepMaHraHata Kajus, B3aUMOJCICTBUE aleTWIEHAa C aMMHUAyHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApY)XEHHE YIiepo/ia U BOJOPOJa B OPraHMYECKUX BEIICCTBAX,
NOJy4eHHUE ATHJICHA M W3YYEHHE €ro CBOMCTB, O3HAaKOMIIeHHE ¢ KoJulekuusmu «HedpTs» u
«Yromp», ¢ o0Opa3uamMM IUIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJEKYI
YTJIEBOJOPOAOB M raJOr€HIIPOU3BOJHBIX YIIEBOAOPOIOB.

Kuciaopoacoaep:kamme oprannyeckue coe{MHeHHs.

IIpenenbHble OnHOATOMHBIE cHUpPTHL. CTpoeHHE MOJEKyJl (Ha IpUMEpe MeTaHoja U
stanona). ['omonoruueckuii psig, odmas Gpopmyna, u3oMepus, HOMEHKJIATypa U KJIaCCH(PHUKAIINA.
®u3nyeckue CBOWCTBA IMPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOIHBIE CBSI3U MEXAY
MOJIEKYJIaMH ~ COUPTOB. XHMMHYECKHME CBOMCTBA: pEAKIMU 3aMEIICHUs, JEeTUAPATALNH,
OKHCJIEHHUS, B3aUMO/ICIICTBUE C OPIraHUYECKUMU U HEOPraHUYECKUMHU KucioTamu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUPTHL. JleiicTBHE 3TaHONIA M METaHOja Ha OpraHU3M YelIOBeKa.
CniocoObI MoTy4eHus U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Tpocteie adupsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX M XUMUYECKHX
CBOMCTB.

MHoOroaToOMHbl€ CHOUPTH — ATWIEHIJIMKOIb W INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKLMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o mexaHnusme
peakuuii HyKiIeo(uIbHOro 3amenieHus. JleiicTBre Ha opranu3m denoBeka. CrocoObl MoTydeHus
U IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIUSHUE THJIPOKCOTPYMIBI U OEH30JIBHOTO SJIpa.
®dusnueckue cpoiictBa (heHonma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHona. KadecTBeHHBIE
peakuu Ha ¢enon. Toxcuunocts (denona. CrocoObl TONydeHHS W TpUMEeHeHue ¢GeHona.
®enonpopManbIeruiHas cMoJa.

KapOoHuIbHBIE COENMHEHMSI — QIbJETUABl M KETOHBl. OJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM Tpymmbl. ['oMonoruyeckue psjipl albleTHA0B M KETOHOB, oOmas ¢opmyna,
M30MEpPUSL M HOMEHKJaTypa. PU3MYECKUE CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHIOB M KETOHOB: peakluuu mpucoeAruHeHus. OKHCIeHUe anbJeTUu0B,
KayeCTBEHHbIE peakiuu Ha anbiaeruipl. CrocoObl MONyuyeHHs U NPUMEHEHHUE ajlbJerHJ0oB U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBa OJHOOCHOBHBIX
OpeJeNbHbIX KapOOHOBBIX KHUCIOT. BoIOpoJHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACIOT. XUMHYECKHE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, peakiys 3TepU(UKALUHU, PEaKIMU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasre kapOOHOBBIX KHUCIIOT.
OCOoOeHHOCTH CBOMCTB HEMpPEENbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpernctaBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MaJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'omonoruueckuit psa, obmas ¢opmyina, ©30MepUs U HOMEHKJIATypa.
®dusnuecKue ¥ XUMUYECKUE CBOMCTBA: TUAPOJIM3 B KMCIION U IEIIOYHOM Cpene.



Kuper. Ctpoenue, Gpu3nueckue ¥ XUMUYECKHE CBOMCTBA JKUPOB: THAPOJIU3 B KUCIOW U
meno4yHoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEACIbHBIX KUPHBIX
KUCHOT. KUpbI B IPUPO/IE.

MBpBLT4 KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogaoB (MOHO-, AH- H
nonucaxapupl). MoHocaxapuIel: TIIOK03a, (PyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®dusnueckue CBOWCTBA M HaxoxiaeHue B npupone. dorocuHre3. XUMHYECKHME CBOWMCTBA
[JIIOKO3bl: pPEaKIMH C Y4YacTUEM CHOUPTOBBIX U  aJbJACTUIHOW TIpyMN, CIUPTOBOE U
MOJIOUHOKHUCIOe OpoxeHue. [lpuMeHeHue TIIOKO3bl, €€ 3HAUE€HUE B JKHU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxaposa, MajbTOo3a M JakTo3a. BoccraHaBinuBarouie u
HEBOCCTaHaBIUBAIOLME Aucaxapuibpl. ['maponus nucaxapuaos. Haxoxaenue B mpupone u
npuMmenenue. [lonucaxapupl: Kpaxmani, TIIHKOTeH U eiutoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmala, TJIUKOT€Ha U LeJuitono3bl. Du3nueckue CBOIMCTBA Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmajia: TMAPOJIM3, KaYECTBEHHAs PEaKius C HOJAOM. XHUMHYECKHE
CBOWCTBA IEJUTIOJIO3BI: THAPOIIH3, TIOTydeHUE YPUPOB 1euTton03bl. [IoHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

DKCepUMEHTAIbHBIE METOJbl M3YyYEHUS BEIECTB U HMX MPEBPALICHUIl: PacTBOPHUMOCTh
pPa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJEHCTBHE ATaHOJA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTra B ajJbJETU] Ha pacKaJI€HHONM MEIHOM NPOBOJIOKE, OKHUCIEHHE 3THJIOBOIO CHHUpTa
TUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEaKIMU Ha
anbpAeTuIbl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepuna
¢ runpokcuom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHON KHCIIOTbI, B3aUMO/IEUCTBHE
pactBopa T0K03bI ¢ ruapokcunom Meau(ll), B3aumopeiicTBue kpaxmanaa ¢ HMOJOM, PEIICHUE
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl ¥ GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3pUPBD».

A3oTcoep:xaniye opraHnyeckne coeANHeHusl.

AMUHBI — OpraHuMYeckHe TMpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
anupaTUuecKue U apoMaTUyecKue; epBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, u3oMepusi, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJIKWJIMPOBAHME, B3aUMOJCHCTBHE MEPBHUYHBIX
AMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUIMH — IPEICTaBUTENIb AMUHOB apoMaTHyeckoro psaa. CTpoeHue aHwinHa. B3aumHoe
BJIMSIHUE TPYII aTOMOB B MoJjekyjie aHuiInHAa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJMy4YeHHS U TpPUMEHEHHE alu(aTHUYeCKUX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH3071a.

AmMuHokucnorel. Homenknarypa u  un3zomepus. OTIenbHbIE TNPEACTABUTENN  O-
AMUHOKHCJIOT: IVIMLMH, anaHuH. Pu3nueckne CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE CBOWCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
NENTUIOB.

benku kak mpupomHbie monuMepbl. [lepBuyHas, BTOpHYHAs U TPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peaklUuu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
OenKOB B BOJIE, IeHATypalusi OETKOB MpPU HAarpeBaHWU, I[BETHbIC pEakIMM Ha OENKHU, pelIeHue



JKCIIEPUMEHTAIBHBIX 3a7ad IO TeMaM «A30TCOoAcpKallue OpPraHMYECKHE COCIUHEHUS» U
«Pacno3HaBaHue OpraHM4EeCKUX COCIUHEHUIN.

Bbicokomoi1eKy IsipHBIE COeIUHEHHUS.

OcHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3aLUHU, CPEIHsAA MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALUS U MTOJIMKOHCHCALINS.

ITonumepuslie MaTepUAJIbL. [Imactmaccel (monuaTHIIEH, [IOJIUIIPOIIUIIECH,
MOJIMBUHUJIXJIOPU], IIOJINCTUPOII, IOJIMMETUJIMETAaKpUIIaT, HOJIMKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tiin3anus 1 nepepadoTka MiacTuka.

OnacToMepbl: HaTypalbHBI  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIABCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHUs (TediaoH, KeBiap, AIIEKTPOIPOBOSIINE
[OJIUMEPBI, OMopasiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
o0pa3liaMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMacC, KaydyKoB, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MJIACTMACC U BOJIOKOH».

PacuérHnble 3anaum.

Haxoxxnenue MosiekyIsipHON (hopMysibl OPraHUYECKOI0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJICHHE MOJIEKYJIAPHOH (DOpMyJIbl OpPraHMYECcKOro
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMsi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MIPOIYKTOB PEAKIIUU M/HITM UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOUH (hOPMYITBI
OpPraHMYECKOT0 BEIIECTBA Ha OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJY4YEHHS,
OIIpEEIICHUE JI0JIM BBIXOZA MPOIYKTa PEAKLIUU OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak U
MOHSITUH, IPUHATHIX B OTJENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4yHBIH (akT, TMIOTEe3a, TEeOopus,
3aKOH, aHalIM3, CHUHTE3, Kiaccu(uKalus, HaOII0JeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usnka: Marepus, aTroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, DHEPreTHUECKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeUIecTBa, (PU3NYECKHE BEIMYUHBI,
€MHMIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

Buonorus: xinerka, opranusm, sKocuctema, ouocdepa, MeTabosin3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIE€BOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTLINBO.

TexHonorus: NuIeBbe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA
Teopernvyeckue 0CHOBbI XUMHHU.



Atom. CocTaB aTOMHBIX fAziep. XUMHUECKU AeMeHT. M3oTonbl. CTpoeHHE 3IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opourtanmu. Kiaccudpukaruss XMMUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
9JIEKTPOHOB II0 aTOMHBIM OpOUTANAM. OJEKTPOHHBbIE KOH(QUIypalM AaTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOrO IMEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHbIE
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATEITLHOCTb.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucrema XuMHYecKux dieMeHToB [I..
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3akoHa M [lepuonmyeckod CHUCTEMBI XMMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOYKHBIX BEIIECTB IO IpyNIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /1. Menneneesa.

XnMuyeckas CBsI3b. BUABl XMMUYECKON CBS3U: KOBAJICHTHAs, MOHHAsS, METAJIIMYECKAs.
MexaHu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBS3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JuHa cBs3u. [lonsspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHON cBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha IpHUMEpe COCIUHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpencraBinenne O KOMIUIEKCHBIX coeluHeHHsX. CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILIEKCOOOpa3oBarenb, JUraHAbl. 3HAY€HUE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOpAMHALIMOHHOW XMMUH.

BeuiecTtBa MOJEKYJISPHOTO W HEMOJEKYJISPHOTO CTpoeHUs. THIbl KpHUCTaNIMYECKUX
pemeéToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[TonsiTne o nucnepcHbIX cucreMax. Mctuanble pacTBopsl. [IpencraBnenne o KOJIOUIHBIX
pactBopax. CrocoObl BbIpaK€HHMsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl JI0Jis BEIIeCTBA B
pacTBOope, MoJispHas ~ KOHIEHTpainus. HacelllleHHble UM HEHaChILIEHHBbIE  PacTBOPHI,
pacTBopuMoOcCTbh. Kpucraniaoruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BeLIeCTB. TpuBHAIbHBIE HA3BaHUS
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOoi XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMs] M NPEBPAIICHUS YHEPrUu INPU XUMHUYECKHX
peakuusax. Temnossle 3)(HeKTh XUMUUECKUX peakluil. TepMOXUMHUECKUE ypaBHEHHUS.

CKOpOCTh XUMHUYECKOI peaklinu, e€ 3aBUCUMOCTh OT PaziIMUHBIX (hakTOpoB. 'oMOreHHBIE
U TeTeporeHHble peakuuu. Katanus u karamu3aTopsl.

O6parumbie W HeoOpaTUMBbIE peakiuu. XHUMHYEeCKoe paBHoBecwe. KoHcTaHTa
XUMHUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOLUIME HA IOJOKEHWE XMMHUYECKOTO PaBHOBECHS:
TEMIIEpATypa, JaBJICHUE U KOHILIEHTpAllMM BEIECTB, y4acTBYHOIIMX B peakuuu. [Ipunmun Jle
[Tarense.

OnekTponuTHdeckas gaucconuarusa. CuiibHBIE W chna0bie  d7IeKTponuThl. CTeneHb
mucconuanuu. Cpea BOJHBIX pacTBOPOB: KMCIIOTHasl, HEUTpalbHAas, LIeNo4Hasd. BomopoaHsiii
nokazarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOKucieHus. OKuciurenb u
BOCCTaHOBUTENb. [Iporecchl OKHCIEHHS M BOCCTaHOBJEHHS. Bakneiine oxkuciurenn u
BOCCTaHOBUTENIU. MeTO]] 3JIEKTPOHHOTO OajlaHCca. DJIEKTPOIN3 PaCTBOPOB M PaCIlJIaBOB BEIIECTB.

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3lIoKEHHE
IEPOKCHJA BOJOPOJAa B IPUCYTCTBUU KaTaJIN3aTOPa, MOJENHM KPUCTAINIMYECKHX PEHIETOK,



MPOBEJCHNE peakuuid HMOHHOTO OOMEHa, OIpeleleHue Cpeabl pacTBOPOB C TMOMOIIbIO
MH/INKAaTOPOB, U3YYEHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakuuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxenune HemeramioB B Ilepmoanueckoil cucreme xumuyeckux siementos [[.M.
MenzeneeBa W OCOOCHHOCTH CTPOCHHS HMX aromMoB. (Du3HyecKne CBONCTBA HEMETAJUIOB.
AmToTponusl HEMETaUIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyyenue, gusuueckre U XUMUUYECKHE CBOWCTBA: PEaKIMU C METaUIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIUIMBHBIE 371EMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, criocoObl MOMydeHus, GU3NIecCKue U XUMHUECKUE
cBoiicTBa. ['asioreHoBONOpOABl. BaxkHeNIMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTY4YeHHs rajoreHoB. [IpumMeHeHue rajioreHoB u
UX COCIUHEHUH.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
MEPOKCHUIBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI MONYy4YeHUS, (U3MUECKHE U XHUMHUYECKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcua cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COE€IMHEHUI.

A3zor. Haxoxxnenue B mpupojie, CrocoObl MONy4deHHs, (PU3UYECKHEe U XUMHYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. OKcuabl a3oTa. A30THCTas U a30THAs KUCIOTHI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeauMHEHUl. A30THBIC
yI100peHusl.

®ocdop. Haxoxnenue B npupone, crnocodObl MOIy4YeHHUs, (PU3NUYECKHE M XUMHUECKUE
cBoiictBa. Dochuast u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYrnepon, HaxoxIeHHe B Tpupone. AiorpornHble Moaudukanuu. dusnueckue u
XMMHYECKUE CBOWCTBA MPOCTHIX BELIECTB, 0OpasoBaHHBIX yriepogom. Oxcupa yriepoma(ll),
okcua yriaepona(lV), yronmpHas kucinota u €€ coiau. AKTUBMPOBAHHBIM Yroib, aacopOLus.
@®ymiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHe TNpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COEAUHEHUI.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MOTydeHus, (pu3ndeckue M XUMHUYECKue
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUsI U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHue, BUIbI CTEKJIA.

[Tonoxenue meramos B [leproanueckoil cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[IpumeHneHue MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOJMYYeHHS
METaJUIOB: TUAPOMETAIUTYPIHs, MUPOMETAJUTYPrusl, dJeKTpomeTaityprusi. [lonsitue o koppo3uu
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.



O6mas xapakrepuctuka MetaioB |IA-rpynmer [lepuogmdeckoil cucTEMbl XMMHUYECKUX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBa,
IPUMEHEHHE TMPOCTHIX BEIIECTB U UX coeAnHEeHUH. JKECTKOCTD BO/IBI U CIIOCOOBI €€ YCTpaHeHHUS.

AmoMuHUR: monydyeHue, GU3NYECKue W XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro CoeAMHEHUH. AMGOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUICKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB HoOouHblX mnoarpymnn (b-rpynmn) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue U1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAuHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
ITony4yeHnue U npuMEeHEHUE Xpoma.

®u3nueckue MW XHMMHYECKHE CBOMCTBA MapraHiia M €ro COeIMHEeHHH. Baxueinmme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKUCIUTEIbHBIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHui. OKCUIbl, THAPOKCUIIBI U
conu xxene3a(ll) u xxeneza(lll). [lonyuenue u npumeHeHHe kKene3a U ero CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCITMHEHHM.

[{uak: mony4yeHue, GU3NIECKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU M.

OKCIIEpPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
00pa3loB HEMETauIoB, TOpeHHe cephl, (Gocdopa, xKenmeza, MarHuss B KHCIOPOJE, HM3y4YCHHE
KOJUIGKIIMU «MeTajibl ¥ CIUIaBbl», B3aUMOJICHCTBHUE INEIOYHBIX M IICJIOYHO3EMEIbHBIX
METAIIJIOB ¢ BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACUCTBUE ITUHKA U
JKere3a ¢ pacTBOpaMu KHUCIJIOT U IIEJ0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB ATIOMHHUS U IIMHKA C
pacTBOpamMu KHCJIOT W HIEJIOYEH, pellleHne SKCIEPUMEHTANBHBIX 3a/1ad 10 TeMaM «l ajoreHs»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop 1 uX coeNUHEHUs», «MeTauibl TTIaBHBIX TOTPYIII,
«MeTtannbl MOGOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumuu B obecrieueHU YCTOWYMBOTO Pa3BUTHS desoBedecTBa. [oHSATHE O HAyIHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAayyHOro wuccienoBaHus. HayuyHble mnpuHLIMIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MONYUYEHUs BaXKHEHIIINX
BEIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIIIeHHBIS
CIOCOOBI MOJYyYEHUS] METAJUIOB U CIJIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIMIEeH Cpeanl U
ero nociueacTBus. Posib Xxumun B 00ecrieueHIN SHEPreTHIeCKOl Oe301MacHOCTH.

Xumusi M 300poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuna ucnonb30BaHUA
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XuMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMuu B 0OeCTieYeHUHN
MUILEBOH Oe30MacHOCTH.

Kocmetnueckue u mapdroMmepHbie cpeictBa. beitoBas xumus. [IpaBunma GezomacHOro
WCITOJIH30BAHUS MPETapaToB OBITOBOW XMMHUH B TIOBCETHEBHOM JKU3HHU.

XuMHS B CTPOUTETHLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAITHI (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCKH, CTEKJIO, Kepamuka. Marepualibl
JU1s DJIEKTpOoHUKHM. HaHoTexHOMOrMH.



Pacuérnble 3agayn.

Pacuérel: Maccel BemecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB HMMEeT IpHUMecH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKluHu, €Cly OJHO M3 BEIIECTB JAHO B BHUJE pacTBOpa C
onpeAenEéHHON MacCOBOM JIOJ€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOMM W MOJISIPHOM
KOHLIEHTpAllUM BEILIECTBA B PAacTBOpPE, IOJIM BbIXOAA IPOAYKTa pEaKLUUU OT TEOPETHUECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W MOHATUM, IPUHATHIX B OTAEJIbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mure ecTecTBEHHO-HAy4YHBbIE TOHATHA: SIBICHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHajh3, CHHTE3, KilacCUpUKAIMs, TIEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHe,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: marepus, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKHI YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS], CKOPOCTh, SJHEPT U, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouocdepa, merabomu3M, Makpo- H
MUKPOIJIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (PEPMEHTBHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPIUU B IKOCHCTEMAX.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMU4ECKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHBIE MaTEpUAIbI,
CEJIbCKOXO3SMCTBEHHOE IPOMU3BOJCTBO, IMUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAS! IPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUHN C CHCTEMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTAaTOB OCBOCHHUS TpeaMeTa «XHMHS» Ha YPOBHE CpEIHEro oOImero ooOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUMCKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITENIFHOCTH M CaMOOMPEAETIEHUIO;
HaJU4he MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYyYaromuxcs
pYKOBO)ICTBOBaTI)CSI HpI/IHHTLIMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBEACHUS, HaAJIN4YUC
MPABOCO3HAHUS, SKOJOTHYECKON KYIbTYPhI; CIIOCOOHOCTh CTaBUTh IENIU M CTPOUTH )KMU3HEHHBIE
IUIaHEL.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKAIT cPOPMUPOBAHHOCTH
OTIBITa MTO3HABATEIPHON W TIPAKTHYECKOM JEATSIILHOCTH 00YUaAIONUXCS B MPOIIECCe peaTn3aun
00pa3oBaTeNbHON 1eATETHbHOCTH.



JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U MPAKTHYECKOM NEATEILHOCTH 00YUaIOUXCsl B MPOIIECCe peann3aun
00pa3oBaTebHON JeSTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MNpEACTaBIICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘IC6HBIX 1 ITO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OCHHOCTHOI'O OTHOLICHUA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTEUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HAJUTENbHBIX HAOIIOJACHMUIA,
KPOIMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TpyAda y‘-IéHI)IX " MPAKTUKOB;

WHTEpECa M TI03HABATECJIbHBIX MOTHBOB B TMIOJIYYEHHH U TMOCICAYIOUIEM aHAJINU3E
uH(GOpPMAIIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIOCOOHOCTH OLCHUMBATh CUTyallUd, CBA3AHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC MW IIOCTYIIKM CBOUX TOBapHHIGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U IMIPAaBOBBIX HOPM H C yLIéTOM OCO3HAaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO M 0e30MacHOro oOpasza >KW3HHU, HEOOXOJUMOCTH
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMy H IICUXUYCCKOMY 310POBbIO;

coOroIeHHsT MpaBmil 0€30macHOTO OOpaIeHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOM JEATEIbHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUS alIKOTOJIf,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCHIUTAHUSA:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKON JICSITEIIBHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEIIEHWH TMPAKTUYECKHX 3a/a4 COLUaTbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCUi pa3aIudHOro poja, B TOM YHCIIEC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMHU,

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOM eATeIbHOCTH;



FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaJbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKU 11e7ecO00pa3HOro OTHOILIEHUS K MPHUPO/IE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHON CpEbl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH JUIS PELICHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOLIEW MPUPOJHOM Cpele,
YMEHHsI MPOTHO3UPOBATH HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY VPOBHIO pa3BUTUA HAyKH U
00IIECTBEHHON IPAKTHUKHY;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEeM
MHpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0O0M 3HAYMMOCTH XUMHH [ COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBbTYPHbI, B PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMUHNBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIINHBI,
o0ecreyeHny yCIOBHH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUS JiefaTh 000CHOBAHHBIE 3aKJIFOYCHHS] HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C TIENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTIOIh30BaTh XUMUYECKUE 3HAHUS [Tl pEUIeHHs TIpoOiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEIHCKOMN A TEHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYY€HHIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTAM TpyJda B pa3nuuHbiX cdepax mpodeccruoHaTbHON
JeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIBTATHI



MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTUs, SIBJICHUE, MPOIEeCcC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, NCCIIeZIOBaHNE, HAOIOACHNE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHeE);

YHHUBEpCaJbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHUBHBIC,
peryiasTHBHBIC), oOecneunBaronyie (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CHOCOOHOCTh ~ OOYYalOIIUXCS ~ HMCMOJNb30BaTh  OCBOCHHBIE  MEXKIUCHUIUITMHAPHBIE,
MHUPOBO33PECHUYECCKHE 3HAHHMS W YHHBEpPCAJbHbIC y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yYUCOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA IIGIZCTBI/I?IMPI.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a3oBble JIOTHYeCKHE NeiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKECHHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENISIMU;

UCIOJIb30BaTh IPU OCBOCHUM 3HAHUW MNPUEMBI JIOTMUECKOTO MBILIUICHUS: BBIICIATH
XapakTepHble TMpPHU3HAKKM TMOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOLIME TOHATHUS AJIS1 O0ObSICHEHUS OTJICNIbHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KJIacCH(UKAIIUH BEIIECTB U XUMHUYECKUX PEAKIIHIA;

yCTaHABJINBAThH IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

NPUMEHSTh B IPOLECCE MO3HAHUS HMCIOJIb3yEeMblE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MO/JIeNU, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMynia, YpaBHEHHE XHMHYECKOM peakuud — NpU peleHHH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTHYECKUX 3a/a4, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC MPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBIX BEIIECTB U XUMHUYECKUX PEAKITHA.

2) 0a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOT'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINML;

dbopMynupoBaTh LEAM M 3aJayd  HMCCIEAOBAaHHSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJI€Th HABBIKAMH CAMOCTOSITENIbHOTO IUIAHUPOBAHHUS M TPOBEICHHUS YUYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIlecca, CaMOCTOSTENIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaHpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAHHOM
pabore;



MpuoOpeTaTh OIBIT YYCHUYECKON MCCICOBATEILCKOH M TPOCKTHON IEeATEeITLHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOIOB PpEIICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKaX HHopManuu (HAYYHO-TIOMYJSpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3JIMYHBIX BHUIOB M (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U NPUMEHATh pa3jMYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBieHHus] HHPOPMAIUHU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHbIH #A3BIK B KayeCTBE CpeACTBAa Npu paboTe € XUMHUYECKOU
uH(poOpMalliel: MNPUMEHATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOl TeMbI B X0/1€ AHAJIOTa /WU JUCKYCCUH,
BBICKA3bIBaTh UJieH, GOPMYIUPOBATH CBOM MPEAIOKEHUS OTHOCUTENILHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C NPE3CHTALMEW PEe3yJbTAaTOB IMO3HABATEIILHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEIIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWMCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa, W (POpMyIHpOBaTh BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
WCCJICIOBAHUM MyTEM COTTIACOBAHMSI MO3ULIUN B XO7€ 00CYX ICHUS U 0OMEHA MHEHHSIMH.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpuT™M JIEHCTBUN NpU BBIOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3 (EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb I€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPAMMBbI IO XMUMHUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKkue A y4eOHOro mpeamera
«XUMUS» HayyHbIe 3HAHUS, YMEHHUS M CIIOCOOBI NEHCTBUN MO OCBOEHUIO, MHTEPIPETALH U
peoOpa3oBaHnI0 3HAHUM, BUJBI JEATEIBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS U MPUMEHEHHIO
3HaHUU B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TakKXK€ B peaJbHBIX MXHU3HEHHBIX CUTYalUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHHU NpPEAMETHBIE PE3YJIbTAThl IPEICTABICHBI 110
roJiaM U3y4eHusl.



10 KJIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJH B 00EeCIeYeHUH YCTONYMBOIO pa3BUTHsI YEJIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBON 0€30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, CO3/JIaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOECIEUCHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMS, B (POPMUPOBAHIH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
MMOHATHA — XHUMHYECKHH BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMS aToMma, TMOpHIM3alus aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJIIpHasT Macca, MOJIAPHBIA OO0OBEM, YIJIEPOJHBIM CKEJIET,
GyHKIMOHATBHAS TPYINA, PaauKal, CTPYKTypHbIe (GopMyisl (pa3BEPHYTHIE, COKpAaIIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHAas (reoMeTpuyecKas, ONTHYecKas),
M30MEpbI, TOMOJOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAIUE
OpraHUYECKHUE COEIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTtB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MacChl BEIECTB, 3aKOH
COXpaHEHHMS U TPEBpAllCHHs] DSHEPTUM TPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllle B OCHOBE IOHUMAaHUS
IOPUYMHHOCTY UM CHCTEMHOCTH XHMHYECKHUX SBJICHMH; IMPEACTAaBICHUS O MEXaHU3Max
XUMHYECKMX PpEaklui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
NPOTEKaHHs, O B3aMMHOM BIIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKyJaX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTanTsl | U Il poxa); dakromornyeckue cBeaeHHS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBEKa, OOIMX HAay4YHbIX MPUHIUMIAX XUMHYECKOTO
NPOM3BOJICTBA (Ha MPUMEpe MPOU3BOICTBA METAaHOJA, IepepaboTKN HePTH);

cOpPMUPOBAHHOCTh ~ YMEHMI:  BBIABISATH  XapaKTepHble  NPU3HAKM  TOHSITHH,
YCTaHABIMBAaTbUX B3aUMOCBSA3b, HCIOJIB30BATh COOTBETCTBYIOLIME MOHATHS MpPH ONHCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COEIUHEHNUN;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIOJIb30BaTh XMMHUECKYIO0 CHMBOJIMKY ISl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BEUIECTB;

COCTaBIATh YpPaBHEHUS XHMHUYECKHMX pEaKUMd M  pacKpbplBaTb HX  CYIIHOCTB!
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  IOCPEACTBOM  COCTaBJIEHUS  DJIEKTPOHHOTO
OayaHca JTHX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHMX BEIIECTB JUId WIUIIOCTPAllUUd  UX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABINBATh MPUHAIUIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPeAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremMarnyeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS
JUIsL  OTAEIBHBIX IIPEJCTABUTENEH OpPraHWYEeCKUX BELIECTB (STWIIEH, AaleTWIEH, TOIYyoll,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, ameTaabJeru], aleToH, MypaBbUHas



KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAs KUCIIOTHI, IJIMLMH,
JIIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

Cc(OPMHUPOBAHHOCTh YMEHMS INPUMEHATh IOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa ansi oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (PU3UUYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTaBUTENEH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BELIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, QJIKaJIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U IOJIMCAXapua0B),
WIITIOCTPUPOBATh TE€HETUYECKYK CBSA3b MEXKAY HHMU YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIUi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS MOATBEPXKAAThb HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEJAMHEHMH OT KPaTHOCTH U THIIA
KOBQJICHTHOH CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb MCTOYHUKH YIJIEBOJOPOIAHOIO CBIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE MPUMEHEHHUE
IPOAYKTOB EPepabOTKH;

c(OPMHUPOBAHHOCTh BJIAJIEHUs] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HbIX MeETOoJax
MO3HAHUSI — HaOJIOJIEHUH, W3MEPEHUH, MOJEIMPOBAHUY, OKCIIEPUMEHTE (peaJlbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHMsSI  HPUMEHSATHOCHOBHBIE  OIEPallMd  MBICIUTEIbHOMN
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O0OOIEHHE, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIs1 U3yUEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKLni;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOIO
NOHUMAaHMs CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MHpA, UCHOJIb30BATh CUCTEMHBIE 3HAHMS IO
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, NMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraMm U
YPaBHEHMSIM XUMHUYECKUX pEaKIHil C HMCIOoJb30BaHMEM (PU3MUYECKHX BEIMUYUH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJIECHUI0O XMMHUYECKON (HOpMyIbl BElleCTBA MO U3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIW3UPOBATh U OLEHHUBATH C MO3ULIUI
HKOJIOTMUYECKON O€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHOW JEATEIbHOCTH
YEJIOBEeKa, CBS3aHHOM C TIepepabOTKON BEMIECTB, HCIOJIb30BATHIIONYICHHBIC 3HAHUS IS
IPUHATHS TPAMOTHBIX PEIIeHUH MPOOJIeM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
AKCIIEPUMEHT (IOJTyYyeHHE U U3yYeHHe CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PAa3jIMYHBIX KIJIACCOB M KHUCIOPOACOJEPXKAIIUX OpPraHMYECKHX BEIIEeCTB,
pellleHne HJKCIEPUMEHTAIbHBIX 3aJad [0 PACIO3HABAHMWIO OPraHMYECKHX BEIIECTB) C
coOmoileHeM TpaBuwi  Oe3omacHOro  oOpalieHHst ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM



obopynoBanueM, (HOpMyJIHpPOBATH II€Ib HMCCIEIOBAHUS, TMPEACTABIATh, B pas3audyHou (opme
pe3ybTaThl SKCIEPUMEHTA, AaHATM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTD;
c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWiIa HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOMH
JEATEIbHOCTH B LEJSAX COXPAaHEHUs CBOETO 3J0pPOBbs, OKPYKAIOIIEW MNPUPOIHON Cpelpl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMAaCHOCTh TOKCHYECKOrO JEHCTBUSI HA KUBBIE OPTaHU3MBbI OIpPEACIEHHBIX
OpraHWYECKUX BEILECTB, TOHUMAs cMbIci nokazarens 1K

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHsS  OPraHMYeCKHUX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U UCIO0JIb30BATh B COOTBETCTBUM C IOCTABJIEHHON yueOHOM
3a/1a4en.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas M HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOopMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJIEHUM MPHUPOJbI, O MECTE€ U 3HAYEHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiiu B 00eCleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
OHEPreTHYECKOH W THINEBOH O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHUKOB  JHEPrud, B  OOCCHCUCHHH  PAIMOHAIBLHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTMYECKA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHOM cpefie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJAraroume
MOHSTUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 0000YKa aToMa, S-
, p-, d-aroMHBIE OpOWTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMma, THOPUIM3AIUsS
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHCIICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYecKas, BOJOPOJIHAs),
KpUCTAJUTHYECKasi peméTka, XUMHUYECKas PEaKIus, PacTBOp, SJIEKTPOJHUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAs  AUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIIIOBOM 3(PPEKT XUMUUECKON PEaKINH, CKOPOCTh XUMHYECKON
peaKiuy, XWUMHUYECKOE pAaBHOBECHE, TEOPHUHM H 3aKOHBI (TEOpUsl IJICKTPOIUTUUECKON
nuccouuranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUU,
MHPOBO33PECHUYECKHE 3HAHUWSA, JIEKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKHUX SIBJICHHI; COBPEMEHHBIC TMPEICTABICHUS O CTPOCHHH BEIIECTBA HAa aTOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O XHWMHYECKOM DPABHOBECHH, pacTBOpaX W JHCIEPCHBIX CHCTEMax;
(haKTOJIOTUUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUH U O€30MacHOM HMCIOJb30BaHUHU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATETHHOCTH YEIOBEKa,
00X HAYYHBIX MPUHIIUIIAX XUMUYIECKOTO TTPOU3BOICTBA;



c(OpMUPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTepHbIe MPU3HAKU MOHATHH, YCTaHABIUBATD
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IIOHATUS IPU ONHMCAHWM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHCTEMAaTHYECKY0 HOMEHKJIATYpY
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENIATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUI KPUCTANINYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTH CBOWMCTB BELIECTB OT BHJA
XUMHYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIAaCCU(UIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKaM (YUCILY U COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY O3((eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3atopa M JIPYrHe); CaMOCTOATEIbHO BBHIOMpPATh OCHOBAaHUS W
KpUTEpUU IJIs KIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBaTh CMBICT Tiepuoauyeckoro 3akona J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MeneneeBa, UCIONB3Ys MOHATHUS «IHEPIETUYECKUE YPOBHHU», «QHEPre€TUYECKUE IOJTYPOBHU,
«S-, p-, d-atoMHBIEe OpOUTANN», «OCHOBHOE W BO30YKAEHHOE DHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHMs CBOMCTB XHMHYECKHX 3JEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst [. . MenaeneeBa, BaJ€HTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUSI UX DJIEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKkTepu30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEULIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTraHHYECKUMU BELIECTBAMH C ITIOMOIIBK) YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKHUX
peakiui;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBaTh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeICTBOM COCTABIICHHSI 3JIEKTPOHHOIO OajlaHca 3THX peakiHif; peakluil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peakuuit
TUAPOJIN3A; peakIuil KOMIIEKCcOOoOpa3oBaHMs (Ha MpUMEPE T'HIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTHM MPOTEKAHUS XMMHUYECKUX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPAaKTePUCTHK, XApaKTep H3MEHEHHs CKOPOCTH
XUMHYECKON peaklMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XMMHUYECKOT'O paBHOBECHUSI TI0]] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llartense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOILIMe HaydHble MPUHIUIIBI
XUMHUYECKHX IPOU3BOJCTB; II€1€CO00Pa3HOCTh NPUMEHEHUS HEOPraHWYeCKUX BEIEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U



MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTb ATH 3HAHUS MpU
OKCIIEPUMEHTAIHLHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XWUMHUYCCKHUX SIBICHUH,
MMEIOLUX MECTO B MPUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATUSMU U
NPEJCTAaBICHUSIMA  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0ojiee OCO3HAHHOTO
IMOHUMaHUs MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIEHTpAIMs»; MacChl BEIeCTBA WM 00bEMa rasa
[0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO U3 YUACTBYIOIIMX B PEAKINH
BEIIIECTB; TEIUIOBOTO 3(deKTa peakiuu; 3Ha4CHUs BOJOPOJHOTO TIOKA3aTeNsi PACTBOPOB KUCIOT
U TIEeNOoYed C M3BECTHOW CTEMEHBI0 JMCCOIMANMM;, MAacChl (00BEMa, KOJMYECTBA BEIIECTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BELUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccOBOM Ji0Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUU; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IJIAHUPOBATh M MPOBOJAUTH XUMHYECKUI
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBI UHAUKATOPOB,
W3y4eHUE BIUAHHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, pEelIeHue
AKCIIEPUMEHTANIbHBIX 3a7a4u 1o TeMaMm «Metamib»y u «Hemeramibl») ¢ coOMOACHHEM MPaBUII
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, MPEACTABIATh B pPA3IUYHOM (Qopme pe3ynbTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATHUX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMI1: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N 1
nabopatopHbIM 000pyaOBaHUEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKLHUSIMU
M0 BBIMOJHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, SKOJOTHYECKH IIeIeCO00pa3sHOro
MOBEJICHUsI B OBITY M TPYIAOBOM NESATEIBHOCTH B IEJISIX COXPAHEHHS] CBOETO 3/I0POBBS,
OKpYKalollel MNPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
ONIACHOCTh TOKCHYECKOI'O JEMCTBHUS HA >KUBBIE OPraHU3MBI OIPENEIEHHBIX HEOPraHUYECKUX
BEILECTB, TOHMUMAs cMbIca nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHpopmanuu, HWHTepHeT U JApyrue), KPUTHYECKH aHATM3UPOBATHXMMHUYECKYIO
uH(popMallrio, mepepadaThiBaTheé W HCIIOJIB30BAThB COOTBETCTBHHU C IMOCTABIEHHOW y4eOHOI
3agaden.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl

Paznen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH

[Ipenmer oprannyeckoit xumuu. Teopus

11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no pazneny 8

Pa3nes 2.¥YriaeBogopoanst

Hpe,[[eJ'IBHBIe YrJeBOAOPOAbI — AJIKAHBI,
OHKIOAJIKaHbI

2.1

HenpenenrnHbie JICBOAOPOABI. aJIKCHBI,
29 pex YIJIEBOIOPOT 14 .

AJIKaAUCHBI, aJIKNHBI

2.3 ApomaTrdecKkue yrieBo0pO/Ibl (apeHbl) 8

54 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOJOB U UX 4
' nepepaboTKa

2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35

Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKkue coeAHHeHUs
3.1 Crnuptsl. ®enon 11 1

Ka 6OHI/IHBHBIC COCIUHCHUA. alIbACTUIBI U
3.2 P & prerii 21 1

keToHbl. KapOoHoBbIe KUCI0ThL. ClOKHBIE




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 12

Htoro no pazneny 12

Pa3zaea S.BbicokoMoJIeKyJIIpHbIE COeIUHEHUS

5.1 ‘ BricokoMonekynsipHbIe COSTMHEHUS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1.Teopernueckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro no paszneny 39
Pa3nen 2.Heoprannueckasi xuMusi
2.1 Hewmeramibl 31 3
2.2 Mertamibl 23 2
Hroro no paszneny 54
Pa3znen 3.Xumus v :Ku3Hb
31 MeTobpl TO3HAHUST B XUMUAHU. XUMUS U 9
' KHU3Hb
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEICTABIICHHE O MHOTO00Opa3uu
OPraHMYECKUX COCTUHEHUMN

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa YIiepoa
(oCHOBHOE U BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepoia

XuUMUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEeHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OPraHMUECKUX
coenuHeHuii A. M. Bytieposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (HeKTh B MOJIEKYJIaX OPraHuIeCKUX
COCIMHEHU I

[IpencraBnenue o kKIaccuPUKANA U
cucrematnueckas Homenkinarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi




XHUMHHU

10

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIaTypa U U30Mepusl,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duzndyeckre U XUMHUYECKHE CBOMCTBA
AJIKaHOB

11

Haxoxnenne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

12

13

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa u U30Mepusi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHX CBOWCTB, CITOCOOBI
MIOJTyYEHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNieHue MOJIEKYIIPHON (HOPMYITbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTH3anus U 0000IIeHNE
3HAaHWH 110 TEME

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

dusnyeckrue U XMMHUYECKHE CBOMCTBA




ankeHoB. [IpaBuno MapkoBHMKOBa

CrniocoOblI MoTy4eHus U IpUMEHEHUe

16
QIKEHOB
[TpakTrueckas padota Ne 1 mo teme

17 "ITonmyueHue FTUICHA ¥ U3yYEHHUE €ro
CBOMCTB"
Pemenne pac4€THbIX 3a1a4 HA

18 orpezeNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHHYECKOTO BEIIeCTBA
AJNKaIneHbl: CONMPSHKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XUMUYECKUE CBOWCTBA COMPSKEHHBIX
JTCHOB

21 CriocoObI nostyueHus ¥ IpUMEHEHNe
aIKaJINEeHOB
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias

99 ¢dopmyta, HOMEHKIIAaTypa, IMEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢du3nueckre CBOUCTBA

23 XUMHUYECKHE CBONCTBA aJTKMHOB

24 KauecTBeHHbIC peakiiuy Ha TPOHHYIO CBSI3b

o5 CrniocoOblI MostydeHus U IpuMeHEeHue
AIKUHOB

26 Pemenue 3amay: pacy€Thl Mo ypaBHEHUIO
XUMHUYECKON PEeaKIiu

97 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110

TEMC




28

29

ApEHBI: TOMOJIOTHYECKUH PsiJI, O0IIIast
dbopMyia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
3aMEeILICHUS

30

31

32

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3oa

OCco0EHHOCTH XUMHYECKUX CBOMCTB
cTHpoJia

Pemenune pacu€tHbix 3a1a4 Ha
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHUYECKOI0 BeIlleCTBa

33

CrniocoOblI Mosty4eHus U NpUMeHEeHue
apeHoB

34

35

I'eneTnueckas cBA3b MCKAY pa3JINIYHbIMU
KJracCaMH yrji€BoJ0pOJ10B
Pacuétrl o YpaBHCHHUAM XUMHUYCCKUX

peakuuii. CucremaTusanus U 06001eHe
3HaHUU 110 TEME

36

[Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rasbl

37

38

KameHHbIi yroas ¥ IpOgyKThI €70
nepepadoTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHre NPOIYKTOB NepepaboTKu




HePTH

39

40

I'eneTnueckas cBI3b MECXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJIOFeHOHpOI/ISBO,I[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHHUA IraJIoOTCHa

41

JleWicTBue 1Ieouei Ha
rajoreHnpou3BoAHbIe. B3auMmopeicTeue
JUTAIOTCHAIKAHOB C MarHUEM M [IHHKOM

42

43

44

45

CucreMmaru3zanus 1 00001IeHe 3HAHU 110
pazzeny "YrieBonopost”

KoHTpoinbHas pabora 1o Teme
"VYraeBogopobr"

[IpenensHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psif, oOiast popmya,
CTpOEHHE MOJIEKYJ, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukaus,
dbuznyeckue cBoiicTa

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

48

CrniocoOblI MostydeHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

[IpocTeie 3¢uphl: HOMEHKIATYpa U
U30MEpPHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAUMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTHBI: 3TUJICHTIIMKOJIb 1

TIIALEPUH, UX PU3UIECKIE U XUMHUECKHE
CBOMCTBA




CriocoObI nostyueHus 1 IPUMEHEHNE

49 MHOI'0QTOMHBIX CIIUPTOB

50 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (eHoa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mostyueHus 1 IPUMEHEHNE
denomna
[TpakTuueckast paborta Ne 2. Pemenue

53 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"CriupThl 1 peHObI"

54 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
rOMOJIOTHYECKHUE psifbl, 00mIast popmyina,
U30MepHs U HOMEHKJIaTypa

56 Anbaeruipl U KeTOHBI: GU3HUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiiuu okucieHus 1 KayecTBEHHbIE
PEaKIfK aNbJeTUI0B U KETOHOB

58 CriocoObI MosTyueHust aabAeruI0B U
KETOHOB
OMHOOCHOBHEIE TTpeIeNIbHBIC KapOOHOBBIC

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYI

60 W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCIIOT, X (PU3WYECKHE CBOWCTBA

61 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX




OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT

62

63

64

OcoOEHHOCTH CBOMCTB MYPaBbHHOM
KHCIOTE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCc0oOCHHOCTH CBOWMCTB: HEMPEIETbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnoT. [IpencraBureny BbICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCIIOT

65

CriocoObI mosTydeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

OuznyecKkue 1 XUMUIECKHE CBONCTBA
3¢upoB

Pemenune pacu€THpBIX 331a4: IO YpaBHEHHUIO
XUMHUYECKON peaKIlfu, Ha OTpe/ieJICHHe
MOJIEKYISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

69

[TpakTrueckast paborta Ne 3. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"KapOoHoBsle KucioTbl. CroxkHbie 3¢pupsr”

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB,




COJIEpXKAIINX OCTATKHU HETPEICIbHBIX
YKUPHBIX KUCTOT. JXKupsl B mpupoje

MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eHeTHuecKas CBS3b YIICBOJOPOIOB U

73 KHCIIOPOJICOICPIKANTUX OPraHUIeCKHX
BEIIIECTB

74 PacuéTtel Mo ypaBHECHHSIM XHMHUYECKUX
peakui

75 Cucremaru3zaus u 0000IIeHNe 3HAHUH 110
TeMe
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, TU- U
MoJIMCaxapubl)

77 MoHocaxapupl: pU3NUECKue CBONCTBA U
HaXO0XXJICHHUE B IIPUPOJIE

78 [IpumMeHeHwme TIIOKO3bI, €€ 3HAYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3mMa
Jucaxapuabl: caxaposa, MajlbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
PUMEHEHHE INCaXapH]IOB
[Tonmucaxapupl: CTpOEHHE MAaKPOMOJIEKYI,

80 du3HYeCKre M XUMUIECKHIE CBOMCTRA,
pUMEHEeHHE

81 [TonaTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacdeTHbBIX 3a7a49 Ha




OMPCACIICHUEC JOJIM BhIXOAA IMTPOAYKTA
p€aknuu OT TCOPETHIYECCKHU BO3MOKHOI'O

Cucremarusanus U 0000ILEHUE 3HAHUH 110

83
pazzaeny
KoHnTponbHas pabota 1o teme

84 "Kucnoponcoaeprkaniue opraHuIecKre
coenuHeHus"
AMWHBI: KTacCH(pUKAIKS, CTPOCHUE

85 MoJIeKy, o011as popmyia, H3oMepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKWCTBA

86 XUMHYECKUE CBOMCTBA annu(aTuIecKnux
aMHHOB

87 AHWIIMH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH
XHMHUYECKHX CBOMCTB aHUJIMHA

88 CniocoOsbI oTydeHus U IpUMeHEHUe
anudaTUuecKux aMHUHOB
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1

89 nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTaenpHBIC TPEICTABUTENH Ol
AMHUHOKHCIIOT
XuMHYeCcKHe CBOMCTBA aMUHOKHUCIIOT, UX

90 OHOJIOrMYeCcKOe 3HAaUeHHEe aMHHOKHUCIIOT.
CHHTE3 ¥ THIPOJIU3 TIENTH]IOB

01 Benku kak mpupoIHBIE TOTUMEPHL;
CTPYKTYpPHI OEITKOB

92 XHUMHYECKUE CBONCTBA OEITKOB

93 A3oTcoaepKalre reTeporuKINIeCKHe

COCAMHCHUS. HYKJ'IGI/IHOBBIG KHUCJIOTHI:




COCTaB, CTPOCHHUC U Ouosoruueckas POJib

94

95

96

97

[Tpaktuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

[TpakTuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTANILHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHuin”

KoHTpoinbHas pabora 1o Teme
"A30TcoAepKallie OPraHuYEeCKUe
coenuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ u
METOAbI UX CUHTC3a —IIOJIMMCPU3alUd U
MNOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
MJIacTHKa

99

100

101

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHUEC KaydyKH. Pe3una

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJ'II/IMepBI CII€IuaJIbHOI'O
Ha3HAa4YCHUA

[IpakTuueckas padora Ne 6. Perenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacno3HaBaHue MIacTMacC U BOJIOKOH"

102

O00011eHNe U CUCTEMATU3ALIS
W3YYCHHOTO MaTepHuaa Imo TeMe




"BbICOKOMOJIEKYJISIPHBIE COSIUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
3nemeHT. M30Tonsl
5 CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB, 1
KBAaHTOBBIC YHCIIa
3 Knaccudukanus XuMHUuecKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnpenenenue 351€eKTpOHOB 11O ATOMHBIM 1
opOuTaIsIM
ONeKTpOHHbIE KOH(UTYpAIIMN aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAIIUTU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux aneMmeHnToB /1. U. 1
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEN
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB
3 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiam
9 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoeKyIspHbIe
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIUHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILETOK U CBOMCTBA
BEIIIECTB

14

15

16

[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

VcTuHHBIE paCTBOPBI: HACBILEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEMC




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanuss XMMHUYEeCKHX PEeaKIIHii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruncnenus 1o ypaBHEHHUSIM XUMHYECKUX
peaKkui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOH pPEaKLH, €€
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaTanu3aropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOM peakiun"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINH.
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonmopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMu4ecKe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWme OKUCIUTENH U
BOCCTAaHOBUTEIIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu"

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetaos B [lepuoanueckoit

40 cucTeMe XMMUYeCKUX aieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, (hocdopa u yriaepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ mapu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJIOTeHOB
JlabopaTopHble U MTPOMBIIITICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuueckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"T"asnorens”
Kucnopon: nabopatopHsie u

47 MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Cepa: HaXOXJICHHE B TIPUPOJIC, CTIOCOOBI

50 TIOJTy4YCeHUs, PU3NICCKHE U XUMHUIECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

3KCIEpUMEHTaNBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHEHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Ipumenenue docdopa u ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcupn yriepoaa(ll), oxkeun yriepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

06 CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
teme "Hemeramibr"

69 KoHTtpoinbHas padora mo Teme "HemeTamnsr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenue metamios B [leproaunueckoit

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J10Y€K aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaioB. Kopposust metannos

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O01mue crnocoObl MOTyYeHHS
METAaJIJIOB
OO6mas xapakrepuctuka MmetayioB |A-
rpynnsl [lepuoandeckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetaioB |A-

rpymmsl llepruoauyeckoi cucteMsl




XUMHUYECKHX DJIEMEHTOB. Maruuiu u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnn”

OO11ast XapakTepHUCTHKA METAJIJIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COGﬂHHGHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

86

87

dusnueckre 1 XMUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"Mertasuibl T0OOYHBIX TTOArPyIT"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHsI OMUO0K
Posib xuMuu B obecrieueHNH yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus nuuy. Ponbs xumuu B o0ecriedeHnn
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CEINBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmarusanys U 0000IeHNE 3HAHUI 110 1
TemMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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