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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMMa 1o XMMUHU Ha YPOBHE cpeaHero o0iiero oOpa3oBanus pazpaboTraHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
denepanyny», TpeOOBaHUH K pe3ylibTaTaM 0CBOEHUS (perepaibHO 00pa3oBaTeIbHON MPOrpaMMbl
cpennero  obmero obpaszoBanus (DPOII  COO), mnpencraBieHHbix B DenepaibHOM
rocy1apcTBeHHOM o0Opa3oBareiabHoM crangapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpeamera «Xumus» B 00pazoBaTelbHBIX opranusanusx Poccuiickoit @enepanui,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pasBuTusi Bocniutanus B Poccuiickoit ®@enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[MpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XvUMHA Ha YpOBHE YIIyOJIEHHOTO HW3Y4YEHHsSI 3aHMMAeT BaXXHOE MECTO B CHUCTEMeE
€CTECTBEHHO-HAyYHOTO oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOLICKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO JUISI aJJanTallMK UX K ObBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU B COLILYME, a TAKKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHM3alusax MpodeccuoHalbHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SIBISIETCS OJTHOM M3 MPUOPUTETHBIX TUCIUILINH.

B mporpaMmMe 1no XuUMHM Ha3HAu€HHE IpeAMeTa «XUMHUS» IOJIy4aeT HOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:
nH(}OPMaILMOHHO-METOIUUECKas, peanuzanus ~ KOTOpOI ofOecrieunBaeT  MOJIy4ECHUE
IPEJICTaBICHUS O LIEJSAX, COJAEp)KaHUM, OOIIel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U PAa3BUTHUS
00y4aromuxcsi CpeICTBAMHU MPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQuIs;
OpraHM3alMOHHO-IUIAHUpYIOLIasi, KOTopas IMpPEeIyCMaTpUBAeT ONpPEJEICHHUE: IPUHILIMIIOB
CTPYKTYPUPOBAHHUS M TIOCTEI0BATEIILHOCTH U3YUYEHUS Y4eOHOTr0 MaTepuana, KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX €r0 XapaKTEPHUCTUK; IOAXO0JI0B K (POPMHPOBAHUIO COJAEPKATEIBHONH OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTeNbHBIX JOCTHKEHUH OOYyYarolMxcs B paMKax MTOTOBOM
aTTectauuu B (opMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa 110 XUMHUH.

[TporpamMma asist yrinyOI€HHOTO U3YUEHUS XUMHUH:
yCTaHaBJIMBAaET MHBAPHAHTHOE IIPEIMETHOE CO/IEp KaHNE, 00s13aTENIbHOE ISl U3YUYEHUS B paMKax
OTJENBHBIX Npoduie, npeaycMaTpuBaeT pacupeesieHle U CTPYKTYpPUPOBaHUE €ro MO KilaccaM,
OCHOBHBIM CO/iepKaTeIbHbIM JTUHUSAM/pa3ienam Kypca;

Na€T MpUMEpHOE pacipeesieHe yueOHOro BpeMEeH!, PEKOMEH1yeMOT0 /ISl U3y4eHHsI OTAEIbHBIX
TEM;

npeiaraeT IpUMEpPHYIO MOCIIE€A0BaTeIbHOCTh U3yUeHNs YUeOHOro Marepuaia ¢ y4éToM JIOTHKU
MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

Ja€T METOAMYECKYI0 MHTEPIpEeTaLuIo Iefeil W 3a7ad HM3ydeHUs NpenMeTa Ha YriayOosi€HHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpEIHEro oOIiero oOpa3oBaHMs,
COJIEP/KATEIbHOM  XapaKTEpPUCTUKHM  IUIAHUPYEMBIX  pEe3Yy/lbTaTOB  OCBOEHHS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaMMBbI CPETHETO OOIIET0 00pa3oBaHusl (TUYHOCTHBIX, METAPEIMETHBIX,
IOPEIMETHBIX), a TaKkke C Y4Y4ETOM OCHOBHBIX BHAOB Y4eOHO-IIO3HABATEIbHBIX JIEHCTBHMA
00y4aro1erocsi 1o OCBOCHUIO COAEPKAHUs IPEAMETA.

[1o BceMm Ha3BaHHBIM NO3ULIKSAM B IIPOTPaMME 10 XUMHUH NIPEAYCMOTPEHA TPEEMCTBEHHOCTh
¢ o0y4eHreM XMMUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus. 3a mpeiesiaMi yCTaHOBIICHHON
IpOTrpaMMoOil 1o XUMHH 00s3aTeIbHON (MHBApUAHTHOM) COCTABIAIONICH co/epKaHus yueOHOro
npeaMera «XUMHs» O0CTa€Tcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBISIONIEH, KOTOpas
JIOJDKHA ONPEJIeNATHCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO npoduist o0ydeHus.

B coorBerctBuM ¢ koHuentyaidbHbIMU mnonoxeHusmMu PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro U yriy0JaEHHOTo ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha



YPOBHE Cpe/IHEro o011ero 00pa3oBaHMs XUMUS Ha YPOBHE YIITyOJIEHHOTO U3yUeHHs HAPABJICH Ha
peann3aluio MPEEMCTBEHHOCTH € MOCJIEAYIOIIMM ATAIIOM MOJYyYEHHUs XMMUYECKOT0 00pa3oBaHUs
B paMKaxX M3y4Y€HUs CIELHMAIBHBIX €CTECTBEHHO-HAYYHbIX U XMMUYECKUX JAUCLHUILIMH B By3axX U
OpraHu3alysaX CpeAHero NpodeccuoHanbHOro oopa3zoBaHus. B aToi cBsA3M u3ydyeHue npeaMera
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YIIIYOJICHHE TEOPETUUYECKON 1
IPAaKTUYECKON MOJArOTOBKM OOY4YarOLIMXCsl, BBIOPABUIMX ONpeAeiaEHHbIH npopuib o0ydyeHus, B
TOM 4YHCI€ C TEpPCIEeKTUBON TOCIEAYIOMIEro IONyYeHHsI XUMHUYECKOro oO0pa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopa3oBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbl
cpeaHero ooOmiero o0Opa3oBaHMs H3yueHHE IpeaMeTa «XHMHS» OPUEHTUPOBAHO TaKXkKe Ha
pelIeHne 3a/1a4 BOCIIUTAHUS U COIIMAIBHOTO Pa3BUTHs 00yJarommxcs, Ha (POPMUPOBAHHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMoHaIU3aluu y4yeOHOro Tpyzna U 00OOIIEHHBIX
CIIOCOOOB JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnstomiuMu  peamera «XHUMHUsS» Ha YPOBHE YIIIYOJEHHOTO HU3Y4YeHMs SIBISIOTCA
yrayosnéHubie Kypcehl — «Oprannueckas xumusi» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OIpe/IeIeHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3allid COJEp)KaHUs ITUX KypCcOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yri1yOnEHHOT0 YpOBHEH U3ydeHuUs MpeaMera.

OcHoBy coaepxkanusi KypcoB «Opranuueckas xumusi» U «OOmas M HeopraHuveckas
XUMHUS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3y4Y€HUs IpeAMEeTa. DTa CHCTeMa 3HAHUM IOJIydyaeT ONPECIEHHOE TEOPETHUECKOe
JIONIOJIHEHWE,  MO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoiblmMi  00BEM
¢axTonormueckoro Marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3YYEHHs MpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAUUTEIBHOI'O YBEIMUYEHHs 0O0bEMa 3HAHMH O XMMHUYECKHX DJIEMEHTaX u
CBOWCTBaX MX COCJMHEHUN HA OCHOBE PACIIMPEHUS M YIIIYOJCHHS MPEICTABICHHA O CTPOCHHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NPOTEKAHMS PEAaKLMH, PACCMAaTPUBAEMBbIX C
TOUYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XMMHUYECKHMX  DJEMEHTOB  0Oa3upyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUH aToMa. XUMHUYECKasl CBsI3b OOBACHSAETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pyLIEHUH, a TAKXkKe C TOUKU
3peHusi MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHne TUIIOB peakuuil 1onoiaHseTcs: (OpMUPOBAHUEM
IpeCTaBIeHUN 00 AMEKTPOXMMUYECKHX IpOLEccax U 3JIEKTPOJIM3€ pacilylaBOB U pPacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMU TP PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTHU
COEMHEHUN yzaensercd ocoboe BHUMaHUE BONpocaM 00 3JEKTPOHHBIX 3PQeKTax, 0O B3aHMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKIUii.

Ocoboe 3HaueHHe MMEeT TO, YTO Ha COJepKaHHWE KYPCOB XUMHMHU YIriyOIEHHOTO YpOBHS
W3Yy4YEHUS JIJIs1 KIIACCOB OMpeeiéHHOro mpoduis (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011el cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHUE CMEKHBIE IPEMETHI.
Taxk, HanpuMep, B coJIepKaHUU IpeaMeTa Il KIIacCOB XUMUKO-(U3HUECKOTo Npoduiist 60Jb110€e
3HaYeHue OynyT HMMEThb 3JeMEeHTHl ydeOHoro marepuana mno obmeil xumuu. Ilpu usydenun
npeaMeTa B JaHHOM cllydae akIeHT OyJeT cieflaH Ha OOLIHOCTh METO0B MO3HAHUs, OOLUTHOCTh
3aKOHOB U TEOPHUl B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYJIsIpHas TeOpHsl (MOJEKYIIsIpHasi TEOPHS B
¢u3nKe), 3aKOHBI COXpPAHEHMsI MacChl W SHEPruu, 3aKOHbl TEPMOJAMHAMUKH, >3JIEKTPOJIM3a,
IIPEJICTABIEHNs O CTPOCHHUHU BEUIECTB U JPYTOE.

B T0 ke BpeMs B cofepKaHUU MpeaMeTa JUIsl KJIIACCOB XMMHKO-OMOJIOTUYECKOT0 Mpodus
OonbIINI yenabHBIN Bec OyJaeT UMeTh OpraHuueckas XuMus. B 3Tom ciydae mpenocTaBisieTcs
BO3MOXKHOCTh JJ1s 0oJiee 00CTOSITENIbHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3aluy KJIEeTKH Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpHUMEPY, Takue CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMMUJbI, OEJKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu s3tom
3HaHMUS O COCTAaBE M CBOMCTBAX IPENCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CIIy’KaT OCHOBOM JIJIsl U3YYEHHUS CYLIHOCTU MPOLECCOB (POTOCUHTE3A, TbIXaHUS, TUILEBAPEHHUS.



B mnnane ¢opmMupoBaHHS OCHOB HAyYHOT'O MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIBITA MPAKTHYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3y4eHUE IIpeaMeTa
«XUMHUD» Ha yrIyOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMH NpeAMETaMM, BXOJSIIMMHU B COCTaB IPEIMETHBIX
oOnacreit «EcTecTBEeHHO-HAay4HBIE TPEAMETHIY, «MaTemaTuka u nHpopMaTuka» u «Pycckuii a3b1k
U JIATEPATypa».

[Tpu m3yueHun ydeOHOro mMpeaMeTra «XUMHs» Ha YriayOJEHHOM ypOBHE TakKXke, KaK Ha
YpPOBHE OCHOBHOTO M CpemHero oomero oOpa3oBanus (Ha 0a30BOM yYpOBHE), 3ajadei
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHME OCHOB HAyKM XHMMHUHU Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTHUYECKOM JCATEIBHOCTH YEJIOBEKa U OJHOIO U3
KOMITOHEHTOB MHUPOBOW KYJIbTYpbl. PelieHne 3Toi 3agaun Ha yriryOJEHHOM YpOBHE M3Y4EHHUS
IIpeaMeTa NpeAroaraeT peaan3aluio TakuX Lelel, Kak:

(dopMHpOBaHUE TIPEACTABICHUI: O MaTEpUAIBHOM EAMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
IIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeLylel
poiu B OOECIEYEHHH YCTOMUMBOTO pa3BUTHS 4YEJIOBEYECTBA: B pEIICHUH Mpoliem
9KOJIOTUYECKOH, SHEPreTHUECKON U MUIEeBON 0€30MacHOCTH, B Pa3BUTUU MEAMLIMHBL, CO3JaHUU
HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB JHEPrMHM, B OOECIIEYEHUH pPALHUOHAIBHOIO
IPUPOJONOIL30BaHUSA, B POPMHUPOBAHUU MUPOBO33PEHMSI U OOIIEH KYJIbTYpPbI UEJIOBEKA, a TAKXKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IPHPOTHON CPEE;

OCBOCHHUE CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMMUYECKOH COCTaBIISIOIIEH €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa: GyHIAMEHTAIBHBIX MIOHATHIA, 3aKOHOB U TEOPHI XMMHUHU, COBPEMEHHBIX
IIPEJICTaBICHUA O CTPOEHUU BEILECTBA HA Pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHHS
XUMHUYECKHX PEAKIMH, 0 XMMHUYECKOM pPaBHOBECHH, PAaCTBOPAX M IMCIEPCHBIX CUCTEMax, 00
OOLIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

dopmupoBaHue y OO0yYaroIUXCSd OCO3HAHHOI'O IOHMMaHHUS BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMHYECKHX 3HAHUHU U1 OOBSCHEHHS KITIOUEBBIX WACH M MPOOIeM COBPEMEHHOW XWUMHH, IS
OOBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUM, MMEIOIIMX €CTECTBEHHO-HAYUYHYIO IPHUPOLY;
rPaMOTHOIO PELIeHUs] MPoOJIeM, CBI3aHHBIX C XMMHEH, IPOrHO3UPOBAHMSI, aHAJIN3a U OLIEHKH C
HO3ULMN  HKOJIOTHMUECKOW O€30MacHOCTH TMOCIEACTBUN  OBITOBOM M NPOM3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBS3aHHOM C XHWMHUYECKUM IIPOM3BOJCTBOM, MCIIONB30BAHUEM H
nepepabdoTKO BELIECTB;

yriyOJieHue MPEeACTaBICHUN O HAyYHBIX METOJIaX MO3HAHUs, HEOOXOAUMBIX I MIPUOOpPETEHUS
YMEHUH OpPHEHTUPOBATbCS B MHUpPE BEIIECTB U OOBSICHEHUS XUMHUECKUX SBICHMH, MMEIOIINX
MECTO B IPUPOJIE, B IPAKTHUUECKOH 1€ATEIbHOCTH U MOBCEAHEBHOM KU3HU.

B nmnnane peanuzanuu MepBOOYEPEIHBIX BOCIUTATEIbHBIX M Ppa3BUBAIONIMX (DYHKIMH
LEJIOCTHOW CHCTEMBI CpeHEero o0Iero oOpa3oBaHMs NPU M3YYEHUH IpenMera «XuUMUs» Ha
yIIIyONE€HHOM YPOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TaKKME LENU U 3a]1a4H, KakK:
BOCIIUTaHUE YOEKIEHHOCTH B ITO3HABAEMOCTU SIBICHUH MNPUPOJIBI, YBaXKEHHs] K IpoIeccy
TBOpYECTBA B 00JaCTU TEOPETHUECKUX M MPUKIAAHBIX HCCIEIOBAaHUN B XUMHUHU, (pOpMUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pasBUTHE MOTHBAllMM K OOYYeHHMIO U TIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I€UEIOBEUECKUX [IEHHOCTEH;
pa3sBUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOydaromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHMIO M
HEMpEePbIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MpodecCHOHATBHONM M 0OIIeCTBEHHON
JeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 370POBbIO0 M MOTPEOHOCTH B 3A0POBOM
o0pa3e )KH13HU;

(dbopMUpOBaHNE YMEHUI U HAaBBIKOB Pa3yMHOT'0 MPUPOIONOIb30BAHMS, Pa3BUTHE IKOJIOTUYECKOM
KYJIBTYpBl, IPHOOPETEHHE OIbITAa OOIIECTBEHHO-TIOIE3HOM SKOJIOTHYECKOM NeATETbHOCTH.



OO0111ee YnCII0 4acoB, MPEyCMOTPEHHBIX [T U3YUYE€HUS XMMUHU Ha YTITyOJIEHHOM YPOBHE CPEIHETr0
oOmiero oobpazoBanus, coctaBiser 204 yacos: B 10 kimacce — 102 yaca (3 gaca B Heneno), B 11
kiacce — 102 gaca (3 gaca B HEJICIIIO

COJAEP/)KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAU€HWE OPraHUYECKOW XHMMHH, TPEACTABICHHE O MHOTroo0pasuu
OpPraHMYECKHUX COCIUHECHUM.

ONEKTPOHHOE CTPOECHHE aToMa YIJEpoAa: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS.
BaneHTHblE BO3MOKHOCTH aTOMa yIjepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
cBs3U (OOMEHHBIN U JOHOPHO-AKLENTOPHBIHN ). THUIIBI IEpeKpbIBaHMSI AaTOMHBIX OpOUTaNIeH, G- U T-
cBs3u. OnuHapHas, ABOMHas M TpoiuHas cBsi3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYJAX
opranunyeckux euects. [loHsaTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuyeckux coeauHeHuil A.M. byrnepoBa u  coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHHUSI OPraHUYECKUX COEIMHEHUN.
MonekynsipHple u CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buasl wH3oMepumu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o kmaccudukanuu opranndeckux emiects. [loHsTre 0 QyHKIHMOHATBEHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYECKUX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX NIPEACTaBUTENICH.

OcobenHocT M Ki1accUpUKAUs ~ OpraHMYecKUx  peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJILHBIE METOJbl W3YYECHHs BEIIECTB U WX NPEBPAILCHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepUallaMU Ha UX OCHOBE, OIBITHI IO IPEBPAIICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHUeE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonoruyeckuii psi ajikaHoB, oOmias ¢popMmyrina, HOMEHKJIATypa U H30MEPHS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, SP’-TMOPUAM3ALUS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA ATKAHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: PEAKLMHU 3aMELICHMsI, U30MEPU3aLlUU, ACTUIPUPOBAHHUS,
HUKIU3alliy, NUpoJN3a, KpeKuHra, ropeHus. [IpeacraBnenne o MeXaHHU3ME peaklui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. 'oMmosiorudeckuit psii alkeHoB, o01ias hopMmysa, HOMEHKIIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKE€HOB, Sp>~THOpHUIM3alMs aTOMHBIX OpOHTanel
yriepoja, 6- u n-cBsizu. CTPpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XHUMHYECKHE CBOMCTBA: DPEAKIUU IPUCOCAUHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBS3M, NOJIMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI NOTYUYEHHUS U IPUMEHEHHE AIKEHOB.

AJTKaueHBI. Knaccudukanus AIKaJUEHOB (compsikE€HHBIE,
U30JIUPOBAHHbIE, KyMyauposanusie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOCHHS M XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-mpucoennnenue. [lomumepusanust CONpsKEHHBIX
nueHoB. CriocoObl OTY4YeHUs U IPUMEHEHHE aJlKaIueHOB.




Anxunbl. ['oMonoruyeckuii psa alnkuHOB, oOmas ¢opMmyna, HOMEHKIATYpa U U30MEpHsl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MIPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPU3aLUU, OKUCIeHUs1. KHUCIIOTHRIE CBOMCTBA aJKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIy4EHUS! U IPUMEHEHUE AIIKUHOB.

ApoMatudecKkue yrieBoIopoabl (apeHsl). ['oMonorudeckuii psi apeHoB, o01mas Gpopmyia,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpencraBienue 06 OpUSHTUPYIOIIEM ACHCTBUYU 3aMECTHTETICH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAJUKaIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzanus cruposna. CriocoObl MOTy4YeHUs U MPUMEHEHHE apOMaTHYECKUX YIIIEBOIOPOIOB.

[Tpuponnsrii ra3. [lomyrHsle HedTsHBIe Ta3bl. HedTh 1 e€ mpoucxoxxiaenue. Kamenusiii
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
MPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOrE€HIIPOU3BOAHBIX YIIEBOAOPOAOB. Peakuuun 3amMeleHus
rajJloreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIIy, LHAHOTPYIIy, aMuHorpymnmy. JlelictBue Ha
rajJjOreHIpoOU3BOAHbBIE BOJAHOIO M  CIOMPTOBOTO pacTtBopa wEnoud. BzaumopeiictBue
JUTaJIOTEHAIIKAHOB C MarHueM U LUHKOM. [loHATHE 0 MeTamoopraHMYecKUX COEIUHEHUSIX.
Hcnonp30BaHre TallOTeHIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpraHMYECKUX BEILECTB.

OKCIIEPUMEHTAIbHbIE METOJAbl M3YYEHUs BEUIECTB M HX NPEBPALICHUN: U3YUYECHHE
($u3HYECKUX CBOMCTB YIJIEBOAOPOJOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIUi YIIIEBOLOPOIOB
pa3IMyYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, PacTBOpa MepMaHraHaTa
KaJIusi, B3aUMO/ICHCTBHUE alleTUIICHA C aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MOJIY4YEHHE HTUJICHA U
M3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekiusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBl, MOJCIMPOBAHHE  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOT€HIIPOU3BO/IHBIX YIJIEBOJOPO/IOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHNUs.

[IpenenbHble ofaHOATOMHBbIE cnUpThl. CTpoeHHE MOJEKya (Ha MpUMEpe METaHoJa U
sTanona). 'omonoruueckuil psj, oduas Gpopmyina, ©3oMepus, HOMEHKIATypa U KJIacCU(pHUKAIMS.
@®uznyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIAMH CIUPTOB. XMMHUECKHE CBOMCTBA: PEAKIIUY 3aMEILEHUS, IeTHIpaTallui, OKUCIIEHUS,
B3aMMOJICIICTBHE C OPraHUYECKUMU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CcNUPTHI. JleficTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U MPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OCOOEHHOCTH (PUBNYECKUX M XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbIE CHOUPTHI — 3TUJICHIJIMKOJIb M MNIHLEPUH. PU3NYECKHE M XMUMHUYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEHWCTBHE C OPraHUYECKUMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakliisg Ha MHOTrOaTOMHbIE cIUpTHL. [IpeacraBienne o MexaHu3Me
peaknmii HykineodmibHOTO 3aMenienus. [lefictBue Ha opranu3m denoBeka. CrocoObl MomydeHus
Y IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enoin. CTpoeHUE MOJIEKYITBI, B3AMMHOE BIUSHUE THAPOKCOTPYIIITBI M O€H30JbHOTO Spa.
Odusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢enon. ToxcnuHOoCcTh ¢eHoma. CrnocoObl TOMydeHHs] W TpuUMeHeHue (eHona.
®deHonopManbaeTUAHAS CMOJIA.




KapOoHunbHBIE COEAMHEHUS — alNbAETHIbl M KETOHBL. JJEKTPOHHOE CTpPOCHHE
KapOOHMIIBHOM Trpymnmnbl. ['omMonoruueckue psjipl alblerdi0B M KETOHOB, oOmas ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA aJbJETMI0B M KETOHOB. XUMHYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albIEeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

ORHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkiarypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX
npeaenbHBIX KapOOHOBBIX KUCIOT. BOOpoIHbIE CBS3M MEXTy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHMCIOTHBIE CBOMCTBA, PEAKLMsA ITEPUPHUKALMU, PEaKIUH C y4yacTHEM
YIJI€BOJOPOAHOTO pajaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [lonstTHe o
IPOM3BOJIHBIX KapOOHOBBIX KHMCIOT — CIOXHBIX 3¢upax. MHorooGpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BBICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCUHOBAS, IUHOIEBAA, JUHONEH08ds KUCAOTEL.  CrocoOsl
HOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upbl. ['omonornyeckuii psn, odmast ¢popmysa, H30MEpHs U HOMEHKIIATYpA.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THIPOJIN3 B KUCJION U IEJI0YHON Cpelie.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOMCTBA MKUPOB: TMIPOJIU3 B KUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a Kak coJi BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapaktepuctuka yrieBoaoB. Kiaccuduxamus yriaeBoaoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: IIOKO3a, (pyKTO3a, rajakrosa, pubdosa, Ae30kcupudosa.
®du3nyecKue CBOMCTBA U HaX0XkAeHUE B Ipupoze. PoTocnHTe3. XMMUYECKUE CBOMCTBA INIFOKO3BI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U aJIbJECTUIHON IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TpumeHeHue TI0KO03bl, €€ 3HAaU€HHE B KU3HECATEIbHOCTH opranu3Ma. Jlucaxapuasl: caxaposa,
MaJIbTO3a W JIaKTO3a. BoccraHaBiuBaromue 1 HEBOCCTAHABIMBANOIINE AUcaxapuisl. ['naponus
nucaxapuioB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, IJIMKOTEH U
nemnonao3a. CTpoeHHEe MaKpOMOJIEKYJ KpaxMmana, TJIMKOreHa WU Le/unroso3bl. Pusznueckue
CBOICTBa Kpaxmalla U LIeJUII0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMaia: TUAPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEIJIIOJNO3bl: THIPOIN3, NOoJdydeHue 3¢(upos
1esuTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

OKCIEpUMEHTAJILHBIE METOAbI M3YYEHUs BELIECTB W WX MNPEBPALIEHUHN: PACTBOPHUMOCTh
Pa3IUYHBIX COIUPTOB B BOJIE, B3aUMO/IEHCTBUE 3TAHOJA C HATPUEM, OKHUCIIEHHE ITHIIOBOTO CIIUPTa
B QJIBJETHU]] HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE JTHJIOBOTO CIHUPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEAKI[MHN Ha aJlbJIETHbI (C
ruapokcuaoM aumammuHcepebpa(l) u  rumpokcumom wmenu(Il)), peakuus raunepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa Ti0K03bl ¢ ruapokcunom meau(ll), B3aumozelicTBue kpaxmana ¢ HOJIOM, pELICHHE
AKCIEPUMEHTAIbHBIX 3aj1a4 110 TeMaM «CriupThl ¥ GpeHombl», «KapooHoBbie kuciaoTel. CloXHbIE

3pUPBD».
A3oTcoepikaliie OprannyecKue coequHeHus.
AMHHBI — OpraHMYecKHe TPOM3BOJAHBIE aMMHaka. Kiaccupukamus aMUHOB:

anudaTuyecKkue U apoMaTHuecKue; MepBUYHbIC, BTOPUUHBIE U TpeTHuyHble. CTpOEHHE MOJIEKYII,
obmas (opmyna, u3omepusi, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKUJIMPOBAHUE, B3aHMMOEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. COoM aJKnIaMMOHUS.

AHUJIMH — Mpe/CcTaBUTENb aMUHOB apoMatuyeckoro psaa. Ctpoenue anunuHa. B3anumuoe
BJIMSIHAE TPYII aTOMOB B MoJjekyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJMy4YeHHs U TpPUMEHEHHE alu(aTHUYeCKUX
amMuHOB. [losyuenune aHWIMHA U3 HUTPOOEH301a.



AmuHokuciotel. HoMenkiatypa u nuzomepus. OTAeNbHbIE IPEICTABUTENN (L-aMUHOKHUCIIOT:
[JIALYH, anaHuH. Pu3ndecKkue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKUE CBOMCTBA AaMUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCTMHEHUH, peaKiis MOJUKOHICH AU, 00pa30BaHUE MENTHIHON
cBsA3U. buonornueckoe 3Ha4yeHNEe aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTHIOB.

Benku kak npupoansie noimuMepsl. [lepBudnas, BropudHas U TPETUYHASL CTPYKTYpa OEIKOB.
XuMHUECKue CBOICTBA OENIKOB: THAPOJIN3, IeHATypalysl, KAUeCTBEHHbIE PEaKLMU Ha OEJIKH.

OKCIepUMEHTAJIbHBIE METO/IbI U3YUEHUS] BELIECTB U UX NPEBPAIEHUN: paCTBOPEHHE OEIKOB
B BOJE, JCHaTypauus OEIKOB IpPU HArpeBaHWHU, LBETHbIE peaKIUM Ha OCJIKM, pelIeHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEP)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKyIsipHbIE COeJUHEHHUS.

OcHOBHBIE TNOHATUSA XHMHU BBICOKOMOJIEKYJISIDHBIX COCIUHEHHMI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH — IIOJIMMEPHU3ALUs U OJINKOHICHCALINS.

[Tonmnmepnsie maTepuansl. [InacTmaccs! (MOMMATUIIEH, TOJUIPONWIIEH, TOIUBUHIIXJIOPU],
HOJMCTUPOJI, HOIUMETHIMETAKpUIIAT, OJIMKApOOHAThI, OJUATUIEHTepedTaIaT). Y TUIN3alus U
nepepaboTKa IIacTUKa.

OnacroMepbl: HaTypajbHBIM  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIMH,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumepsl ciennanbHOTO Ha3HaYeHUs (Te(IIOH, KeBap, 3IEKTPOIIPOBOASALINE TOJIUMEPHI,
OuopasiaraeMble MOJMMEPHI).

OKCIEpUMEHTAJILHBIE METOJbl W3YYECHHs BEIIECTB U WX NPEBPAICHUN: 03HAKOMIICHHE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELIEHUE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue M1acTMacc U BOJIOKOH).

Pacuérnble 3aaum.

Haxoxxnenue mMonekynsapHOi (popMyJibl OPraHUYeCKOr0 COEMHEHUs 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISPHOW (OpPMYJIbl OPraHUYECKOTO
coeZIMHEeHus 1o Macce (00bEMY) MPOTYKTOB CrOPAaHUs, [0 KOJMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKUUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJEHHE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
ONpeeNeHue A0JIU BbIX0JA IPOAYKTa PEAKIUN OT TEOPETUIECKH BO3ZMOKHOTO.

Me:XnpeaMeTHbIE CBS3H.

Peanu3zanus mMexnpeaMeTHBIX CBSI3eH NpU M3Y4EeHHUU opraHuyeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOue ecTecTBEHHO-HAy4yHbIe TOHATHA: SIBIEHUE, HAayuyHbIH (akT, rumoresa, Teopus,
3aKOH, aHalIM3, CHUHTE3, KJacCcUpUKalus, HaOII0JEHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®du3uka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BELIeCTBA, (PM3UYECKHUE BEIUYMHBI, €HMHMIIBI
WU3MEPEHHUS], CKOPOCTh, JHEPIUs, Macca.

Buonorus: kierka, opraHusM, 3kocucrema, ouocdepa, MeTabonIu3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUSA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YTJIEBOBI, )KUPBI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAeMble, TOTIUBO.

TexHonorus: NuuieBble NPOAYKTHI, OCHOBBI PallMOHAJIBHOIO IIUTAHMS, MOIOILIUE CPECTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

MexXnpeaMeTHbIE CBS3N.




Peanuzanus MexnpeIMeTHBIX CBsI3€l IPpU U3YyUEHUH 001Iel 1 HeopraHn4eckoil xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAaK OOIUX €CTECTBEHHO-HAYUHBIX IOHATHH, TakK
Y TIOHATUH, IPUHATHIX B OTAEJIbHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOr'O LIUKIIA.

OOue ecTecTBEHHO-HAy4yHbIE IOHSTHA: SIBIEHUE, HayuHbId (DakT, rumoresa, Teopws,
3aKOH, AaHajHh3, CHHTE3, KiIacCU(pUKAIMsI, TEepHUOAUYHOCTb, HAOIIOJCHHUE, HU3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usnka: MmaTtepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YpOBEHb, BELIECTBO, TENO, O0BEM,
arperaTHOE COCTOSIHHE BEILECTBA, UICAIbHBIN ra3, GU3NYeCKUe BEIMUUHBI, €TMHUIIBI U3MEPECHHUS,
CKOPOCTb, JHEPIHUs, Macca.

Buonorusi: knerka, OpraHu3M, OJKOCHUCTeMa, Ouocdepa, merabonuM3M, MaKpo- U
MHUKpPOAJIEMEHTBI, O€JIKU, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYroBOpOT BEUIECTB U ITOTOK HEPIUU B IKOCHCTEMAX.

["'eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus:: XUMU4YecKasi POMBIIIJIEHHOCTh, METAJUIYPrusi, CTPOUTENIbHBIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, IHUINEBas IMPOMBIIUIEHHOCTh, (hapmaleBTHUecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

11 KUIIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX s1ep. XUMHUECKUN 31eMeHT. M30Tonbl. CTpoeHME 2IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMYECKUE YPOBHM U MOLYPOBHH. ATOMHBIE
opburanu. Krnaccudukarms XMMUYECKUX dIEMEHTOB (s-, p-, d-, f-anementsl). Pacnpenenenue
DIIEKTPOHOB 10 ATOMHBIM OpOWTAISIM. DJIEKTPOHHBIE KOH(PUTYpAllMd aTOMOB JJIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepnonnueckuit  3akoH u  llepuogudeckas cucTeMa XMMHYECKMX  DJIEMEHTOB
J .. Menneneea. CBsizb nepuoanueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBl XUMHUYECKHX
DIIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB IO TpyNiaM U
nepuoaaM. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

XuMuyeckasi CBsi3b. BUIBI XMMHMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METaIndecKas.
MexaHu3Mbl oOpa3oBaHUs KOBAJIEHTHOM CBSI3H: 0OMEHHBIN
U JIOHOPHO-aKLENTOPHBIM. OHeprus M JUIMHA CBs3U. I[lOJSApHOCTH, HANpPaBIEHHOCTb U
HACBIIIAEMOCTh KOBAJEHTHOM CBs3U. KpaTHble cBs3u. BomoponHas cBA3b. MeXMONEKyISIpHbIE
B3aUMOJICHCTBUS.

BaneHTHOCT, M BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpHI
MOJIEKYJI C UX T€OMETPHUYECKHM CTpOEHHEM (Ha NpUMepe COEAMHEHUN 3JIEMEHTOB BTOPOTO
HEepuoJIa).

[IpencraBnerre o0 KOMIUIEKCHBIX coeAuHeHUsK. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHABI. 3HAuUE€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPJAWHALIMOHHON XUMUHU.



BemecrBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTpO€HHUsA. THIBI KPUCTAIIIMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonsiTue o nqucnepcHeIx cuctemax. Mcrunnasie pactBopsl. [IpencraBienne o KOJIJIOUIHBIX
pactBopax. CrocoObl BBIpaKEHHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JIOJisi BEIIECTBA B
pacTBope, MOJIsIpHAas ~ KOHUEHTpauus. HacelllleHHble ¥ = HEHaChIEHHBIE  PaCcTBOPHI,
pactBopuMOcCTb. Kpucramioruaparsl.

Knaccudukanuss m HOMEHKJIAaTypa HEOPraHHMYECKUMX BELIECTB. 1pHBHANbHbIC HAa3BaHUS
OTJIENIbHBIX IIPEACTaBUTEIECH HEOPraHMUECKHUX BEIIECTB.

Knaccugukaius XuMUYEeCKUX peakiuii B HEOPraHMYECKOW U OPraHN4YeCKON XUMHUH. 3aKOH
COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHHS DHEPIUU IIPU XUMHUYECKHX
peakuusax. Termmosbie 3 (HeKTb XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTh XMMUYECKOH peakiuu, e€ 3aBUCUMOCTD OT pa3IMyHbIX (hakTOpoB. [ oMOreHHbIE U
rereporeHHsle peakuuu. Karanus n katanusaTopsl.

OO6paruMbIe 1 HEOOpPATHUMBIC PEAKIIUA. XUMHUUYECKOe paBHOBecHe. KoHCTaHTa XUMHYECKOTO
paBHOBecusi. DakTOphl, BIMSIONIME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JaBJICHHE U KOHIICHTPAIMH BEIIECTB, ydacTByomux B peakuuu. [Ipunnun Jle [larense.

Onexrposnmtuyeckas aucconuanus. CunpHble U cinalbble  31eKTpoiuThl.  CTeneHsb
mucconranuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAasA, HEWTpasibHas, LiesouHas. BomoponHslii
nokazarensb (pH) pactBopa. ['unponus coneil. Peakiium noHHoro oomexa.

OKHUCIUTEIHFHO-BOCCTAHOBUTEILHBIE pCaKkiunu. Crenens oxuciaeHus. OKUCIUTEID U
BOCCTaHOBUTEINb. [Ipoliecchl OKHUCIEHHMST W BOCCTAHOBJIICHHs. BakHEHIIME OKUCIUTENN U
BOCCTaHOBHTENU. METO/1 3JIEKTPOHHOT0 OajiaHca. DJIEKTPOJIU3 PAaCTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTATbHBIC METOJbl M3YYCHHS BEIIECTB M WX MPEBPAIICHUUN: Pa3IOKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalM3aToOpa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
IPOBEJCHUE peakluii MOHHOTO OOMEHa, OIpelNeleHHe Cpeabl pacTBOPOB C TMOMOIIbIO
WHAUKATOPOB, U3yUeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckass xumus.

[Tonoxenne HemerauioB B Ilepuoguyeckoil cucteMe XMMHYECKHUX 3JIEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTH CTpOeHHs uX aToMoB. Du3nyeckue CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bomopon. Ilonyuenue, ¢uznyeckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METalJlaMH U
HEMEeTaJlIaMH, BOCCTAaHOBUTEbHBIEC CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenune B MpHpOAE, CIOCOOBI MOTYYCHHs, (PU3NUYECKUE U XUMHUYECKHE
cBoiicTBa. ["asioreHoBOOpOBl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TallOr€HOB.
JlabopaTopHbIe U MPOMBIIITICHHBIE CITIOCOOBI TOTYYSHHS TaTOreHOB. [[prMeHeHre raloreHoB U UX
COCTUHEHUN.

Kucnopon, o30H. JlaGoparopHble U NPOMBIIUIEHHBIE CHOCOOBI MOJIyYEHHs] KHCIOPOJa.
®uznyeckue 1 XUMUYECKUE CBOMCTBA U TPUMEHEHNE KUCIOPOoJa U 030HA. OKCUIBI U IEPOKCHIBI.



Cepa. HaxoxneHnue B mpupo/ie, CIocoObI MoTydeHus:, ((U3NIecKre i XUMHUYECKHE CBOMCTBA.
Ceposogopon, cyasdunbl. Oxcup cepri(1V), okcnn cepri(VI). CepHucras u cepHas KUCIOTHI U UX
cosin. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeneHue cepbl U €€ COeTMHEHUI.

A3oT. Haxoxaenue B mpupo/e, criocoObl HoaydeHus, (u3nyeckrue 1 XMMHUUECKUE CBOWCTBA.
Ammuak, HUTpUAbL. OKcHIbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX cosd. OcoOeHHOCTH
CBOMCTB a30THOH KUCIIOTHI. [IpuMeHenne a3ora u ero coeIMHEHNNH. A30THBIE YA0OOPEHHUS.

®ochop. Haxoxnenue B mpupoje, crmocoObl moiydeHus, (HU3HUECKUe U XUMUYCCKUE
cBorictBa. @ochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. DocopHbie ynoOpeHUs.

Yrinepon, HaxoXIeHHE B MpHpoae. AJUIOoTponHble Moaudukanuu. dusmueckue u
XUMHUYECKHE CBOWCTBA ITPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriiepoaoM. Oxcun yriepona(ll), okcun
yraepona(IV), yronpHas Kuciora u €€ coiau. AKTHBUPOBAHHBIN yroiib, agcopoums. dymiepenHsi,
rpadeH, yraepoaHsie HAaHOTpYOkH. [IpruMeHeHre MPOCTHIX BEMIECTB, 00Pa30BAHHBIX YTIEPOIOM,
U €r0 COeIMHEHU.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3HMUecKue M XUMHYECKHE
cBorcTBa. Okcua kpemuusi(IV), kpemHueBast kuciora, cuMKaThl. [I[puMeHeHre KpeMHUsSL U €ro
coenuHeHuil. CTEKI10, €ro Mojay4yeHue, BUIbl CTEKIA.

[Tonoxenue metayuioB B [lepuoandeckoit cucreMe XUMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHHS JIEKTPOHHBIX 000JI0UeK aTOMOB MeTayutoB. O0mue (usndeckue CBONCTBa METALIOB.
[TpumeHeHue MetamioB B ObITY U TexHUKe. CIIIaBbl METAJLJIOB.

DNEKTPOXUMHUYCCKHIA PsiI HANTPsDKeHUH MeTaiioB. OOIIHe criocoObl OTydeHUs METAIIIOB!
TUAPOMETAJUTYPTrHsi, MUPOMETAILTYPrusi, dNeKTpoMeTatyprus. [IoHsTHE 0 KOPPO3UU METAILIOB.
Crioco0pbI 321U TH OT KOPPO3UH.

OO6mass xapaktepuctuka MeTtaiioB IA-rpynnsl Ilepuoanueckoit CUCTEMBI XMMHUYECKHUX
sneMeHToB. Hatpuii u kanuil: monydenue, pu3nueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapakrtepuctuka metamuioB IIA-rpynmnsr [leproguueckoit cucTeMbl XMMHUECKHUX
3JIEMEHTOB. Maruuii ¥ KajablMi: odydyeHue, Gru3nyeckre 1 XuMUYecKue CBOMCTBA, IPUMEHEHNE
IPOCTHIX BEIIECTB U UX coenHeHuI. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMUHUE: TIoNydeHue, (pu3ndeckrue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAnuHeHuH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUIPOKCOKOMIUIEKCHI aJIFOMUHUSL.

OOmast xapakTepucTuka MeTauioB nobOounslx mnoarpynn (b-rpynm) Ilepuonuueckoii
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uU3nYeCKue U XMMHYECKHE CBOMCTBA XpoMa U €ro coearuHeHu. OKCUAbl U TUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl U AMXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[lony4yeHnue u npuMeHeHHE Xpoma.

dusnyeckue M XHMHYECKHE CBOMCTBA MapraHiia M €ro CcoeauHeHud. Baknenmmue
coenuaenust Mmapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). Ilepmanranar kanus,
€T'0 OKUCIINTEIbHBIC CBOMCTBA.



®du3nueckue 1 XMMUYECKHE CBOMCTBA kKeje3a v ero coeAuHeHui. OKCuabl, THAPOKCHUIBI U
commm xkene3a(ll) u xeneza(Ill). [lonmydenne u npuMeHeHHE Keje3a U €ro CIIJIaBOB.

®dusndeckue U XMMHUYECKUE CBOWCTBAa Meau U e€ coeauHeHui. [lonyuenne u mpumMeHeHne
MEIU U €€ COSIUHEHUN.

[{uHK: monyyenue, pusnyeckre 1 XUMUYECKHe CBOUCTBA. AM(OTEpHBIE CBOMNCTBA OKCHUIA U
TUAPOKCUAA IMHKA, THIPOKCOKOMIUIEKCHI HUHKA. [[puMeHeHne IMHKa U €ro COeJUHEHU.

DKCTIepUMEHTAIBHBIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBPANICHUN: N3y4YeHHUE 00pa3IioB
HEMETAJUIOB, TOpeHue cepul, docdopa, xeieza, MarHus B KUCIOPOZE, U3YUYEHHE KOJIJICKIUU
«MeTtaiibl ¥ CIUTaBbD», B3aUMOJCHCTBUE IIEIOYHBIX U IIEIOYHO3EMENIbHBIX METAJUIOB C BOJOU
(BO3MOYHO HCITIOJIb30BaHKE BUIEOMATEPUAJIOB), B3aUMO/ICIICTBHE LIMHKA U XKelle3a C PaCTBOPaMHU
KHCJIOT W LIeJIOYeH, KaueCTBEHHbIC PEAKIIMM HAa HEOPraHWYECKUE aHMOHBI, KATUOH BOJOpOJa U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBHE THIAPOKCUIOB AIFOMUHHUS U IIUHKA C paCTBOPaMHU KHUCIIOT U
1IeJI0YEeH, pelleHrne SKCIePUMEHTAIBHBIX 3a/1a4 110 TeMaM «[ anorens», «Cepa u €€ coeTuHEHU,
«A30tT u dochop U ux coenuHeHUs», «MeTamibl TJIABHBIX NOArPYyNI», «MeTamibl MoOOYHBIX
MOATPYIII.

XuUMHUA U KU3HbD.

Ponp xumuum B oOecriedyeHNN yCTOMYMBOTO Pa3BUTHS desioBedecTBa. [loHsATHE O HAyYHBIX
METOJIaX MMO3HAHUS M METOI0JIOTHH Hay4YHOTO HcceoBanus. HaydHble MpUHIIUITBI OpraHUu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpoMbINIUIEHHBIE CITIOCOOBI MOJIYYSHHUS] BaXKHEHIINX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOW KHUCIOThI, MeTaHoia). [IpoMblluieHHbIE CHOCOOBI
MOJIyYEHUSI METaVIOB U CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpY)KAIOIIEH cpeabl U €ro
nocneAcTBus. Ponb xumMun B o0ecrieueHUN SHEPTeTUYECKON O€30MacHOCTH.

XuMus U 3710poBbe uenoBeka. JlekapcTBeHHble cpencTBa. llpaBuna MCHOiIb30BaHUS
JIeKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B Pa3BUTUN METUIMHBI.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBEIE T00aBKU. POJIb XUMHHU B 00eCIIeYeHNH
HUIIEBON OE€30ITaCHOCTH.

Kocmernueckue u mapgromepHble cpenctBa. beitoBas xumus. IlpaBunma Oe3omacHoro
UCIIOJIb30BaHUS MpEenapaToB OBITOBOM XMMHUU B MIOBCEITHEBHON KHU3HH.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).
Xumus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

COBpCMeHHBIG KOHCTPYKIMOHHBIC MaTCpHaibl, KPACKH, CTCKIIO, KCpaAaMHKa. MaTepI/IaJ'II)I JJIA
SJICKTPOHUKMU. HanorexHonorum.

PacuéTtHble 3a1a4mn.

PacuéTsi: Macchl BemecTBa uiu 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
i 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa, KOIMYECTBA
BEIIECTBa) MPOJYKTOB pPEaKIMH, €CIM OJHO M3 BEIIEeCTB HMMeeT IpHUMecH, Macchl (00BEMa,
KOJINUECTBA BEIIECTBA) MPOIYKTa peaxiuu,
€CJIM OJTHO W3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEICIEHHON MAacCOBOM J0JIE paCTBOPEHHOTO



BEIL[ECTBA, MACCOBOM JIOJM M MOJIIPHOM KOHIIGHTPAllUM BEIIECTBA B PAcTBOpPE, JOJIU BbIXOJa
MPOJYKTa PEaKIuu OT TEOPETHUECKH BOZMOKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH NMPU U3YUYCHHUH O0IIeH M HEOPraHUYeCKOM XUMHUH B 11
KJIacCe OCYIIECTBIISIETCS] Ye€pe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
Y TIOHATUH, MPUHATHIX B OTJEJIbHBIX MIPEeIMETaX €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO0mue ecrecTBEHHO-HAYyYHBIC TOHSTHS: SBIICHUE, HAy4YHBIA ()aKT, TUIOTE3a, TEOPUS,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIus, TMEepUOJUIHOCTh, HAOIIICHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, HIeaTbHBIN Ta3, (PU3NUYEeCKUE BETHUMHBI, €AMHHIIBI H3MEPEHUS,
CKOPOCTb, SHEPI'Hs, Macca.

buonorus: kierka, opraHu3M, OKOCHUCTeMa, Ouocdepa, MeraboIM3M, MaKpo- U
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpaITbl, TOPHBIC TTOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHomorus: XuMUdecKas MNPOMBIIIJICHHOCTb, METAJLNIYPrusd, CTPOHUTCIBHBIC MaTCpHAJIbI,
CEIbCKOXO03SMCTBEHHOC IIpOU3BOACTBO, IIHIICBAA IIPOMBIINIJICHHOCTD, (bapMaI.[eBTI/I‘lCCKaH
MMPOMBIIIJICHHOCTD, IMIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos, IMPONU3BOACTBO
KOHCTPYKIIUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA ITPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM € CHUCTEMHO-AECATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPETHETO 00111ero 00pa30BaHus BbIJEIICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAaHHME OOy4YalOIIMMHUCSH  POCCUHCKOW  IpakJaHCKON
WUJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEJIBHOCTH W CAaMOOIPEACIICHHUIO;
HaJIMYMe MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOy4aroIuxcs
PYKOBOJCTBOBATbCSI IMPUHATHIMH B OOILECTBE IMpaBWJIaMd M HOPMamH IOBEJEHUS; HaJIU4He
IPaBOCO3HAHUS, HKOJIOTHUECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh €U U CTPOUTH >KU3HEHHBIE
IIJIaHBI.

JIM4HOCTHBIE pe3ylbTAaThl OCBOCHUS NMpeAMeTa «XUMHUS» OTpakaloT chOpMHUPOBAHHOCTD
OTIbITA MO3HABATEILHON U MPAKTHUECKON EATEIIbHOCTH 00YUYarOMIMUXCsl B MPOLIECCE pealn3aluu
00pa3zoBaTenbHON AESTETHHOCTH.

JIMYHOCTHBIE pPE3yIbTaThl OCBOEHHS IMpeaMeTa «XUMHUS» OTPaXKaroT cHOPMUPOBAHHOCTD
OTbITa [TO3HABATENBHON U MPAKTUYECKOM JesTeIbHOCTH 00y4YaIoUMXCcsl B IPOLECCe peaan3alun
00pa30BaTeNbHON 1€ATENBHOCTH, B TOM UUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS

0CO3HAHMsI 00YJAIOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX MpaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY Y ITPaBOMNOPAJIKY;



IIPEJICTaBICHUS. O COLMAJIbHBIX HOPMAaxX M INPaBUIAX MEXJIMYHOCTHBIX OTHOILUEHWI B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHUS, JJIOTUKY U apIyMEHThI JPYTHUX
IPY aHAJIN3€ Pa3IMYHbIX BUJOB yU4EOHOM AesATEIbHOCTH;

2) NAaTPHOTUYECKOTO BOCITUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHMYECKOMY M HAyYHOMY HAcCJIEOUI0 OTEYECTBEHHOU
XUMUHY;

YBa)KEHHsI K IpOLECCY TBOPYECTBA B OOJIACTH TEOPUM U IPAKTUYECKOTO IMPHIIOKEHHS
XUMHH, OCO3HAHHSI TOTO, YTO JaHHBIE HAYKH €CThb pPE3yJlbTaT JIUTEIbHBIX HaOIIOICHUH,
KPONOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

MHTEpECa M I103HABATEIbHBIX MOTHBOB B IIOJIYyYEHHH U IIOCIEIYIOIIEM aHaJIN3e
MH(pOPMALIUHU O IIEPEOBBIX JTOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHOW XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHbIE C XUMUUECKUMU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OIICHMBAaTh CBOE IIOBEJIEHHWE U TIOCTYNKM CBOMX TOBApUIIEH € MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

4) ¢hopMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

NOHUMAaHMs LIEHHOCTEH 310poBOoro u Oe3omacHoro obpasza XHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOuto/IeHHs MpaBuil 0e30MacHOro oOpallleHHsl ¢ BEIeCTBAaMU B OBITY, IOBCEIHEBHON
YKU3HU, B TPYIOBOM J1€ATEIbHOCTH;

NOHUMaHMS LEHHOCTH IMPaBUJI MHIUBUAYAJBHOIO U KOJUIEKTUBHOIO 0€3011acHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IOCJEACTBUN M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHHUS aJIKOIoJid,
HapKOTHUKOB, KYpEHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCJIEI0BAaTEIbCKONW JI€ATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTU€ B pELIEHUU MPaKTUUYECKUX 3a7ad COLHAIbHOMN
HalpaBJIEHHOCTH (B PaMKax CBOETo KJlacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTataM TPYAO0BOHl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUYAIbHOM TPaeKTOPHH 00pa3oBaHus, Oy yiien
npodeccuu u peanusannun cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKHU 1€JIeCO00Pa3HOr0 OTHOILEHHS K NPUPOJAE KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHMA TJI00AJBHOTO XapakTepa HKOJOTHUECKUX MPOoOJieM, BIUSHUS SYKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOAUMOCTH HMCIIOJIb30BAHMS JOCTHXKEHUM XMMUU JIJIsl pEIIEHHUs] BOIIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOIO HENPUATUS NEHCTBUMN, MPUHOCSIINX BpEA OKPYKAIOUIEH NPUPOIHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpPEeIIPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUSl Pa3BUTOrO HSKOJOTHYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpPbI, OIbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B



MI03HABATEIbHOM, KOMMYHHKATUBHOM M COIIMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKM H
0OLIECTBEHHON IIPAKTHUKH;

NOHUMaHMs CHeUM(UKM XHMHUM KaK HayKd, OCO3HaHus €€ poau B (HOPMUPOBAHHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peneHny mpodIeM COXpaHeHHsI IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXHOH POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, B PEIIEHUH IN100aIbHbIX IPOOIEM YyCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPbEBO,
HHEPreTUYECKOM, MHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHH MEIHUIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
o0I11eCTBA;

€CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAHHsA CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh I1OJIy4aeMble 3HAHUS JJIs
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCII0JIb30BATh XUMUYECKHE 3HAHUS JUIsl peLleHus poliem
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATENBCKOMN ACSITEIBHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAaHUH 110 XUMUU B COOTBETCTBUU C >KMU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K 0COOEHHOCTSM TPYAa B Pa3IUYHBIX cepax MpoPecCHOHATBHOMN NesITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbI 10 XMMHHM Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HauUMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCIUILINHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMUSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusl, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLEeCC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCTIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JIEHUCTBHUS (mo3HaBaTenIbHBIE, KOMMYHUKATHBHBIE,
perynaTuBHbIe), oOecreunBaronyie  (GopMUpOBaHHE  (PYHKIMOHATBHOW  TIPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ MCIIONB30BaTh  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MCTaHpeI[MGTHI)Ie PE3YJIbTATBI OTPAKAKOT OBJIAACHHUC YHHUBCPCAIbHBIMU y‘{€6HI)IMI/I
IMMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIIATUBHBIMHA ,[IGIZCTBPIHMH.

Ilo3HaBaTebHBIC YHHBeEPCAJIbHbIE YUeOHbIE NeHCTBUS

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO (HOPMYIUPOBATh W aAKTyaIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh IEeNNU JACSITCIIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX JOCTHKCHHSI,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUIEHHS: BBIICIATH
XapakTepHble MpPHU3HAKKM TMOHATUH W yCTAaHABIMBaTh HX B3aUMOCBA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AHAJIOTHH ), BBISBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PAaCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

INPUMEHATh B TPOLIECCE TMO3HAHUS HMCIOJIb3YeMbIC B XUMHU CHUMBOJHYECKHE (3HAKOBHIC)
MO/JIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TP PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPHU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

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

dopMynupoBaTh IL€IM M 3aJa4d  UCCIEAOBAaHUS, MHCIOIb30BATh IIOCTaBIEHHBIE U
CaMOCTOSITENIEHO C(hOpMYyTUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HaBbIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOII0OJaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENLHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHMYECKOM HCCIe0BaTeIbCKOW M IPOEKTHOW JIeATEeNIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBATbCSI B PA3jIMYHBIX HCTOYHUKAX HHGpopMalMU (HAY4YHO-TIOMYJIsApHAst
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPHTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dbopMynupoBaTh 3ampoCchl M MPUMEHSTH pa3lIM4YHble METOJbl IPH TOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT MCMOJb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAabHYIO (opMy mpeacTaBieHus MH(OpMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYYHBIM $3BIK B KauyecTBE CpeJICTBa MpH paboTe ¢ XUMHYECKOU
uH(popMalLMel: NPUMEHATh MEXIpeAMeTHble ((uU3MYecKne M MaTeMaTHYecKHe) 3HAaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMbI B XOJ€ JUAJOora U/UiH IUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITOTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3EHTALMEN pPE3yJIbTaTOB I103HABATEIBHOW NEATENBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUM XMMHYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peaiMzanuu y4eOHOro MpoeKTa, U (OpPMYIHPOBaTH BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYX/IeHUSI U 00MEHa MHEHHSIMU.
PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:



CaMOCTOSITENILHO TIAHUPOBATh U OCYIIECTBIATH CBOIO IMO3HABATEIBHYIO NEATEIHHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii ITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS C y4E€TOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JCSITEIHHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XMMUU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOuero oopa3oBaHMs BKIIOYAIOT criequpuyeckue A y4eOHOro mpeamera
«X¥UMHUS» HaydyHbIE 3HAaHUS, YMEHMSI M CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETAlUU U
IpeoOpa30BaHUI0 3HAHUM, BUABI IEATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TAKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIMAX,
CBSI3aHHBIX C XMMHEN. B mporpamme 1o XMMHUK IPEAMETHBIE PE3YJIbTaThl IPEACTABIICHBI 110 FOJaM
U3Y4EHHUS.

10 KUIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(OpPMHPOBAHHOCTb NPEACTABICHUI: O MECTE U 3HAUEHUH OPIaHUYECKON XMMHUHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00€CIIeYeHUN YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA B PELLICHUU
po0JIeM 3KO0JIOrMYEeCKOM, 3HEPreTUYeCKol U NUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMHM HOBBIX MaTE€pPHajOB, HOBBIX MCTOYHHKOB SHEPIHH, B OOECHEUCHHH PAlMOHAIBLHOTO
IPUPOIONOIb30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IPHPOTHON CPEE;

BIQJICHNE CHUCTEMOM XMMMYECKHUX 3HAHMUM, KOTOpas BKJIKYAET: OCHOBOIIOJIAralolIye
HOHSTHS — XAMHYECKUIN JIEMEHT, aTOM, SIPO U JIEKTPOHHAs: 000JI0YKa aToma, s-, P-, d-aTOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIn3anus aTOMHbBIX OpOUTasei,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHMCICHHS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJISIpHBIN 00BEM, YIIIEpOIHBIN CKeNeT, PyHKINOHAIbHAS TPy,
pamukan, CTpyKTypHble GopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), H30MEpHS
CTPYKTYpPHasi ¥ MPOCTPAHCTBEHHAs (reoMeTpHUUecKasi, ONTHYEeCKast), H30Mepbl, TOMOJIOTUYECKUIA
psa, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOJA- M a30TCOAEpXalllhe OPraHU4YeCKHe COEAMHEHMS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akon [I. U. MenneneeBa, Teopusi CTpPOEHHMsS OpPraHMYECKHUX BeUIECTB A.
M. ByrnepoBa, 3aKOH COXpaHEHMsI MacChl BEIECTB, 3aKOH COXPAHEHMsI M IIPEBPAILEHUs] SHEPTUU
OpyY  XUMHUYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SI3BIK  XHUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHWUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKMX  SIBICHHUH;  TPEACTABIEHUS O  MEXaHM3MaX  XUMHYECKHX  pEeaKlUi,
TEPMOJUHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aUMHOM BIIMSHAU
aTOMOB U TPYIIIl AaTOMOB B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MEpHBbIN 3P PEKThI, OpUEHTAHTHI | 1
Il pona); ¢akTomorMuecKkue CBEAECHUS O CBOMCTBaxX, COCTaBe, IOJyYEHHH U 0e30MacHOM
MCIIOJIb30BAaHUN BAYKHEHIINX OPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTU
4eJI0BEKa, OOIMX HAyYHbBIX MPUHIMIIAX XMMUYECKOTr0 IPOU3BO/ICTBA (Ha IpUMepe MPOU3BOICTBA
MeTaHoJ1a, epepaboTKu HEPTH);

cOPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHbIE  MPU3HAKM  TOHATHH,
YCTaHaBIIMBATh UX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHSTHUS TMPU ONMHUCAHUU
COCTaBa, CTPOEHMS U CBOMCTB OPTaHUYECKUX COEMHEHUN;

c(OpMUPOBAHHOCTh YMEHU:

MCII0JIb30BaTh XMMUYECKYIO CUMBOJIUKY JJII COCTaBJIEHMSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYI OPraHNYECKUX BEIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUUYECKUX PEAKLUN U PACKPBIBATH UX CYIIHOCTh: OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKUi IOCPEICTBOM COCTABJICHHMSI 3JIEKTPOHHOr0 OanaHca ITUX peakiui,
peaknuii HFOHHOro 0OMEeHa MyTEM COCTABJICHUS UX MOJHBIX U COKpAIEHHBIX HOHHBIX YpaBHEHHIA;



U3rOTABJIMBATh MOAETN MOJEKYJI OpPraHHYeCKMX BELIECTB JUIS HMJUIIOCTPAllMUd  HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHI: yCTAaHABIMBATh NPUHAJIECKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OINpeAeIEHHOMY KJIacCy/TpyIme COeUHEHUH, 1aBaTh UM
Ha3BaHUs N0 cucremarndeckoid HoMmeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAaHUS
JUTSL OTZIETIbHBIX MPEACTaBUTENICH OpraHUYeCKUX BEIIECTB (3TUIICH, alleTUJIeH, TOIYOJI, TITUIEPUH,
ATUJICHIJIUKOJb, (EHOI, (POpMaTIBICTH L, AlleTaIbICT U], allETOH, MypaBbHUHAs KUCIOTa, YKCYyCHAs
KHUCJIOTa, CTEapUHOBAs, OJICMHOBAas, NAJIbMUTHHOBAS KHUCJIOTHI, TJIMLKH, allaHWH, MallbTo3a,
bpyKTO3a, aHUIMH, AUBUHII, U30TIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHS ONPEAETATh BHJ XHUMUYECKOM CBA3M B OpPraHMYECKHX
COeMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOIAHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSATh IOJIOKEHUST TEOPUH CTPOCHHUS OpPTaHMYECKUX
BemecTB A. M. BytiepoBa st 0OBbsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (u3mueckue W
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KIACCOB OPIaHUYECKUX BEILIECTB:
QIKAHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKATUCHOB, AJKWHOB, ApPOMATUYECKHUX YTIIECBOJOPOIOB,
CIIUPTOB, ANbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOCTMHEHUH M aMUHOB, aMHHOKHUCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh T'CHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIUi ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (HhOpMYyIT;

c(OpPMUPOBAHHOCTh YMEHUS MOJATBEPXKJIAaTh Ha KOHKPETHBIX IpUMEpax XapakrTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH W THIIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOT'O BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTE€PHU30BaTh HCTOYHHUKH YTJIEBOJOPOIHOTO  CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepabOTKH;

c(OpMUPOBAHHOCTH BIAJICHUSI CHCTEMOM 3HAHM O EeCTECTBEHHO-HAYyYHBIX METO/ax
NO3HAHUS — HaONIOJCHUHM, W3MEPEHHH, MOJICIIMPOBAHUH, SKCIIEpUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHS  TNPUMEHATh OCHOBHBIE  OIEPAllMHd  MBICIHUTEIBHOM
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — /711 M3yYEHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;

c(OpPMHPOBAHHOCTh YMEHHUN: BBIABIATH B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C TIOHATHSAMH U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MHpA, UCIOJIb30BATh CUCTEMHBIE 3HAHUS IO
OpPraHUYeCKON XUMHH Il OOBSICHEHHS U TIPOTHO3MPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
HaY4HYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHA: MPOBOJUTh PACUYETBl MO XHMHYECKHM (QOpMylIaM H
YPaBHEHMSIM XMMHUYECKUX pEeaKIHil ¢ UCMOIb30BaHHMEM (PU3MUECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAapPaKTEPU3YIOMIUX BEHIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJISIM
XUMHYECKHX 2JIEMEHTOB, TPOAYKTaM CTOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLEHHUBATH C MO3UIMN
DKOJIOTHYECKOW O€30MacHOCTH TOCIENCTBUS OBITOBOM W TPOM3BOJICTBEHHOW JEATEIHHOCTH
YeJ0BEKa, CBSA3aHHOW C TepepabOTKOIl BEIIeCTB, HCHOJIb30BATh MOJyYCHHbIE 3HAHMUSA IS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U MPOBOAUTH XMMHUYECKHUN
OKCTIEPUMEHT (TIOJTyUYeHHE U N3yUeHHE CBOMCTB OPraHNYECKHUX BEIIECTB, KAYECTBEHHBIE PEaKIINU
YTJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KHCIOPOCOACPIKAIMX OPraHMUECKUX BEIIECTB, PEIICHHUE
AKCTIEPUMEHTATBHBIX 33/1a4 110 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOTIOICHIEM TPaBHIT
6e3omacHoro oOpallleHHs C BeleCTBaMU U JTaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH



[EeNb HWCCICNOBAHUS, TMPEACTABIATh B Pa3nUuHON (opMe pe3yabTaThl AIKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOirofaTh MpaBuia SKOJIOTHYECKH 1eJecoo0pa3HOro MOBeAeHUS B OBITY U TPYHOBOM
JIEATEIIbHOCTH B LEJIAX COXPAaHEHUs CBOETO 30POBbs, OKPYKAIOLICH NPUPONHOU Cpeasl U
JOCTH>KEHUS €€ yCTOMYMBOrO pa3BUTHS;

OCO3HABaTh OIIACHOCTb TOKCHUYECKOTO ACHCTBUSA HA KUBBIE OpPraHU3MbI OIPEIEIEHHBIX
OpPraHMYECKUX BEIECTB, TOHUMAs cMbIci nokazarens 11K

aHATM3UPOBATh  I1IENIECOOOPA3HOCTh ~ NPUMEHEHUS  OpPraHMYeCKUX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUIA: OCYIIECTBIIATh IEJICHAMPABICHHBIA MMOUCK XHUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil wuHGpopMmaruu, WHTEpHET W JApyrue), KPUTHYCCKH aHATU3UPOBATH XUMHYECKYIO
uH(popMalrio, nepepadbaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C IOCTABJICHHON y4yeOHOM
3a/1a4en.

11 KJIACC
B pesynbrare nusydyeHus yueOHOro npeaMera « XuMus» Ha ypoBHE CpeHero o0iiero oopazoBaHus
BBIITYCKHUK Ha YTIIIYOJICHHOM YPOBHE HAYUUTCSI:

® pacKpbIBaTh Ha MpUMEPaX PoJib XUMHUU B (POPMHUPOBAHNUY COBPEMEHHON HayYHOU KapTHHBI
MHpa U B IPAKTUYECKOH JIEATEITbHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKIY XUMHUEHN U IPYTrUMU
€CTECTBEHHBIMHM HAyKaMH;

®  CONOCTaBJATh HCTOPUYECKHE BEXW PA3BUTHUS XUMHUHU C HUCTOPUUYECKUMHU TEPHOJIAMH
pa3BUTHUSL MPOMBINUIEHHOCTH W HAyKW I TNPOBEACHUS AHAIN3Aa COCTOSHUSA, ITyTEu
pPa3BUTHS HAYKU U TEXHOJIOTUH;

®  AHAM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, IPUMEHSIS MOJIOKEHUSI OCHOBHBIX
XUMHYECKUX TEOpUH: XUMHUYECKOIO CTPOEHHUS OpraHMYeCKHUX coeauHeHuit A. M.
byrnepoBa, crpoeHuss aToMa, XMUMHYECKOW CBSA3HM, 3JIEKTPOJUTUYECKOM IHUCCOLMALNN
KHUCJIOT, OCHOBAaHUM U COJIEH, a TAK¥K€ YCTAHABJIMBATH NMPUYUHHO-CIEICTBEHHBIE CBA3U
MEK/1y CBOMCTBAMHU BELIECTBA U €TI0 COCTABOM U CTPOCHUEM;

® [IPUMEHSTH MPABHIA CUCTEMAaTUUYECKON MEXIYHAPOJHOW HOMEHKJIATypbl KaK CpEACTBA
pa3uyueHus U UAeHTU(UKAIIUN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

®  COCTaBISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (OPMYIIBI HEOPTAHUYECKUX U OPTaHHMUECKUX
BEIIECTB Kak HoOcuTeleld HH(OpMalMM O CTPOSHUHM BEIIECTBA, €ro CBONCTBaX H
MIPUHAJIC)KHOCTH K ONPEICIICHHOMY KJIACCy COCAUHEHHIT;

e OOBACHATH MPUPOAY M CHOCOOBI O0pa3OBaHUS XUMHUYECKOW CBS3H: KOBaJCHTHOMN
(TonsipHO#, HETMOSAPHOI ), HOHHOM, METAJUTMYECKOM, BOJIOPOIHON C LIETbI0 ONPEIeICHUS
XUMHYSCKOM aKTUBHOCTHU BEIIICCTB;

®  XapaKTepu3oBaTh (PU3UYECKHE CBOWCTBA HEOPTaHMUYECKUX M OPTaHMYECKUX BEIIECTB U
YCTaHABIMBATh 3aBUCUMOCTh (DU3MYECKHX CBONCTB BEIIECTB OT TUMA KPUCTAJUTHUECKON
peLIEeTKY;

®  XapakTEepHU30BaTb 3aKOHOMEPHOCTH B H3MEHEHUM XUMHMUYECKUX CBOMCTB IIPOCTBIX
BEILIECTB, BOJIOPOIHBIX COEAMHEHHI, BBICIIIMX OKCUIOB U TUIPOKCHJIOB;

®  [IPUBOJUTH NIPUMEPHI XUMUUYECKUX PEAKIUHI, PACKPBIBAIOILINX XapaKTEPHBIE XUMUYECKUE
CBOMCTBAa HEOPraHUYECKUX M OPraHUYECKUX BELIECTB M3YUYEHHBIX KIJIACCOB C LEIBI0 UX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHHUST;

e  ONpPEACNATh MEXAHU3M PEAaKUMU B 3aBUCUMOCTH OT YCJIIOBUM IPOBEICHUS PEAKLUU U
MIPOTHO3UPOBATh BO3MOKHOCTH IIPOTEKaHUs XUMUYECKHUX PEaKIMid Ha OCHOBE THUIA
XAMHYECKOM CBSI3U M aKTUBHOCTH PEAreHTOB;

®  YCTaHaBIIMBATh 3aBUCHMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COSTUHEHHH OT
XapakTepa B3aMMHOIO BIJIMSHUS aTOMOB B MOJIEKYJAX C LENbIO IPOTHO3UPOBAHUSA
MPOAYKTOB PEAKIIUU;



®  YCTaHAaBIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKON pEeaKLUU U CMEIIEHN XUMUUECKOTO
paBHOBECHsI OT DPA3IUYHBIX (DAKTOPOB C LIEIBIO OMpPENETICHHUS] ONTUMAJIbHBIX YCIOBUI
IIPOTEKAaHUs XMMHUECKUX MPOLIECCOB;

®  YCTaHaBJIUBaTh FT€HETUYECKYIO CBA3b MEXY KJIACCaAMU HEOPraHUYECKUX U OPraHUYECKHUX
BEUIECTB JUIsl 000CHOBAHMSI IPUHIIUITHAIEHON BO3MOXKHOCTH MOJIY4E€HUS HEOPTaHUYECKUX
Y OPTraHUYECKUX COEJIMHEHUN 33JJaHHOI'O COCTAaBa U CTPOCHMUS;

e [0oAOMpaTh pPEareHThl, YCIOBUS U OIpPENeisATh MPOAYKTHl PEaKUUid, MO3BOJISIOMINX
peann3oBaTh JIaOpaTOpHbIE M MPOMBIIUICHHBIE CHOCOOBI TMOMYYEHHS] Ba)KHEHIIHUX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

®  OIpEeAeNsTh XapaKTep CPeabl B Pe3yabTaTe THAPOJIN3a HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB U MPUBOJUTH MPUMEPHI THIPOJIN3a BEIIECTB B IOBCEAHEBHOM KMU3HU YEJIOBEKA,
OMOJIOTYECKNX OOMEHHBIX MPOLECCAX U MPOMBIIIICHHOCTH;

® [PUBOJAWUTH IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKkUMil B IpPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

e 000CHOBBIBATH IPAKTHYECKOE UCII0JIb30BAHNE HEOPTAHNYECKUX U OPraHUYECKHUX BELLECTB
U MX PeaKkiil B MPOMBIIIICHHOCTH U OBITY;

®  BBINOJHATh XMMHYECKUMH  SKCHEPUMEHT 10  pAClO3HABAHUIO U IOJYYEHUIO
HEOPraHMYECKUX M OpPraHMYeCKUX BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM Kjaccam
COCMHEHUI, B COOTBETCTBMM C IMpaBWIaMH W TpUeMaMu 0e30macHOil paboThl ¢
XUMHYECKHMH BEIIECTBAMH U J1A00PaTOPHBIM 000y I0BaHNEM;

® [POBOJAUTH pacueThl HAa OCHOBE XUMHUYECKMX (GOpMyT U YypaBHEHUH peakiuii:
HAXO0XJICHUE MOJIEKYISIpHON (OPMYIbl OPraHUYECKOro BEIIECTBA MO €ro IUIOTHOCTH U
MacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB WM IO NMPOJYKTaM CTOpPaHUS;
pacueTsl MaccoBOil A0 (Macchl) XMMHUECKOTO COSIMHEHHUS B CMECH; PacueThl MacChl
(oOBbema, KOJHMUYECTBa BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OJHO U3 BEUIECTB JAHO B
n30bITKE (MMEeT MPHUMECH); pacueThl MacCOBOW MM OOBEMHOW JOJU BHIXOJA MPOIYKTa
PEaKIMK OT TEOPETUIECKHA BO3MOXKHOTO; paCUeThl TETIOBOTO 3((heKTa peakiiuu; pacueTsl
00BEMHBIX OTHOIIECHUI Tra3oB MpPU XMMHUYECKUX PEAKIHUAX; pacdyeTbl Macchl (o0bema,
KOJIMYECTBA BEILIECTBA) NPOAYKTA PEAKIMH, €CIM OHO U3 BELIECTB JIaHO B BUJIE PacTBOpa
C OIpPENETIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO BELIECTBA;

®  [WCIIOJIb30BAaTh METOJAbl HAyYHOrO T[O3HAHMS: aHajdu3, CHUHTE3, MOJEIUPOBAHUE
XUMHUYECKHX MPOLIECCOB U SIBICHUN MPU PEIICHUU y4eOHO-UCCIeI0BaTEIbCKUX 3aay 110
U3YyYEHHIO CBOICTB, CIOCOOOB MOJyYeHHS U PAaCO3HABaHUS OPraHMYECKUX BEILECTB;

e BIAJAETHh IpaBWJIaMu Oe30macHOro oOpallleHus C €AKUMH, FOPIOYMMH U TOKCUYHBIMU
BEIIECTBaMHU, CPEJICTBAMU OBITOBOW XUMMUH;

®  OCYLIECTBIATh NMOUCK XWMHYECKOM MH(pOpMaIMM IO Ha3BaHUAM, HJEHTH(DUKaTOpam,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

® KpDUTMYECKHM OLEHMBaThb U  HUHTEPIPETHPOBATh  XUMHYECKYI0  HH(pOpMALHIO,
coJIeprKallyrocsi B COOOILIEHUSX CPeICTB MaccoBol MH(popmanuu, pecypcax MHTepHeTa,
HAyYHO-TIOMYJISIPHBIX CTaThsX C TOYKU 3PEHUSI €CTECTBEHHO-HAYyYHOW KOPPEKTHOCTH B
LEJISIX BBISIBJICHUSI OIIMOOYHBIX CYXACHUN U (POPMUPOBaHMSI COOCTBEHHOM MO3UIINY;

®  HaXOIUTh B3aMMOCBSI3U MEX]y CTPYKTYpoil M (yHKUHMEH, NPUYMHON U CIEICTBHEM,
TeopHel U GpakTaMy IpU aHAIU3€ MPOOJIIEMHBIX CUTYAIMi U 0OOCHOBAHUH NIPUHUMAEMBIX
pElIEHN HAa OCHOBE XMMHUUYECKHX 3HAHUN;

® [IPEICTaBIATH MYTH PEIIEHUs INI00aTbHBIX MPOOJIeM, CTOSIIUX Mepes YeTI0BEUECTBOM, U
MEPCIEKTUBHBIX HANpPABICHUA 24 pa3BUTHUSA XUMUYECKHX TEXHOJIOTMH, B TOM YHCIIE
TEXHOJIOTUH  COBPEMEHHBIX  MaTepHalOB C  PA3IMYHON  (YHKIHMOHAIBHOCTHIO,
BO300HOBJISIEMBIX HCTOYHHUKOB ChIpbs, NEPEepabOTKU U YTHIIM3AIMKU MPOMBIIIIEHHBIX U
OBITOBBIX OTXOJIOB.

BrinyckHuK Ha yriyOJeHHOM YPOBHE MOIYYUT BO3MOXHOCTh HAyUUTHCS:



(GopMyaHpOBaTh II€Tb HCCIICJAOBAHUS, BBIIBUTATh M IIPOBEPATH IKCIECPUMEHTAIBHO
THITOTE3bl O XMMHYECKHX CBOWCTBAX BEIECTB HA OCHOBE MX COCTaBa M CTPOCHHS, HX
CIIOCOOHOCTH BCTYNaTh B XUMHYECKHUE PEAKIMU, O XapaKTepe U MPOAYKTAaX pPa3IM4HBIX
XMUMHYECKUX PeaKIHi;

CaMOCTOSITENIbHO ~ ITUIAHMUPOBaTh M MPOBOJUTH XMMHYECKHE OKCHEPHUMEHTBI C
coOio/ieHreM TpaBuwil  Oe30macHOil  paboTbl ¢  BemECTBAMU M J1a0OPaTOPHBIM
00opyI0BaHUEM;

MHTEPIIPETUPOBATh JAHHBIC O COCTABE M CTPOCHHH BEILECTB, MOJYYCHHBIE C MOMOIIBIO
COBPEMEHHBIX (PU3UKO-XHMHUYECKUX METO/IOB;

OIUCHIBATH COCTOSIHME JJIEKTPOHA B AaTOME HA OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHWYECKUX IPE/ICTABICHUH O CTPOCHHUH aToma s OOBSICHEHHS pe3yJIbTaToOB
CIIEKTPAJIBHOTO aHaJIM3a BEILECTB;

XapaKTepHU30BaTh POJIb  A30TOCOJACPIKAIIUX TETEPOLMKIMYECKUX COCIMHEHHH U
HYKJIEWHOBBIX KHCJIOT KaK BKHEHITNX OMOJIOTHYECKH aKTUBHBIX BEIECTB;
NPOTHO3UPOBATh  BO3MOXKHOCTh  MPOTEKAaHHsSI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIHii, JIe)KAIIUX B OCHOBE MPUPOIAHBIX U IPOU3BOJICTBEHHBIX IPOLIECCOB.

TemaTu4yeckoe NJIaHMPOBaAHME
10 kaacc.

Ne i/t

Tewma, konmmuectBo | Kon- | Peanuzanus DNEeKTPOHHBIE (undpoBeie)
4acoB Ha TEMY BO BOCIIUTATEIBHOIO | 00pa3oBaTeIbHbBIE PECYPCHI

4acoB | MOAYJs «YpouHas

JESTEIIBHOCThY

Paszaen 1. TeopeTnyeckue 8 -IpaBuio Bu6auoTteka [JOK
OCHOBbI OPraHUY€eCKOM XMMHUH HOBCIICHHS Ha https://m.edsoo.ru/7f4181c

ypoKax XUMHH,
BBO/IHBIN
WHCTPYKTAX IO
TEXHHUKE
6e30IMacHOCTH.

- Bocrinranue
OTBETCTBEHHOCTH 34
BBINOJIHEHHE
3aJlaHus B TPYIIIIE,
IIOMOIIIb JIPYT IPYTY,
pa3BUTHE IyBCTBA
KOJUIEKTHBH3MA.

e

KonmgectBo 0
1a00paTOPHBIX
pabot

KonunuectBo 0
KOHTPOJIbHBIX paboT

Pa3ges 2. YriieBoA0pOAbI 35 -Hcnonp3oBanue Bubanoreka LIOK

IPHUPOJHBIX https://m.edsoo.ru/7f4181c
HCTOYHUKOB e

-Vrunmmsanus
HE(TENPOTYKTOB

- Bociutanue
OTBETCTBEHHOCTH 34
BBINOJIHEHHE
3a/IaHMsl B TPYIIIE,
MOMOIIIb IPYT APYTY,



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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Pa3BUTHUC UYBCTBa

KOJIJICKTUBHU3MaA.
7 KommuectBo 1
J1a00paTOPHBIX
pabor
8 Konnuectso 1
KOHTPOJIBHBIX PadOT
Pasaen 3. 41 | -Ucnonb3oBaHue bu6sunoTeka [JOK
Kucsopoacoaepxaiue Knucnopoacoaepska | https://m.edsoo.ru/7f41a4a
OpraHu4yecKMe coeJUHeHMs WMX coeanHeHunin B | 6
ObITY.
-- Bocniuranue
OTBE€TCTBCHHOCTH 3a
BBIITOJIHEHHUE
3a7laHuA B TpyMIIE,
IIOMOILb IPYT APYTY,
Pa3BUTUC UYBCTBaA
KOJIJICKTUBHU3Ma.
Konnuectso n1a0opaTOPHBIX 2
pabor
Kommnuectso KOHTPOJIBHBIX 1
pabor
Pa3pes 4. A3oTcoaepxkamue 12 -Hcnonp3oBanne Bubsnoreka [OK
OpraHuYecKue coeJUHeHUs aMHUHOB, https://m.edsoo.ru/7f4181c
aMUHOKHCIIOT, e
OCIJIKOB B OBITY
-- Bocnuranue
OTBCTCTBCHHOCTH 3a
BBIITIOJTHCHUEC 3a1aHUA
B TIpynmne, InIoMouIb
Apyr APYTY,
Pa3sBUTUC YyBCTBa
KOJIJICKTUBHU3MaA.
Komnuuectso 1a00PaTOPHBIX 2
pabot
Komnuectso KOHTPOJIBHBIX 1
pabot
Pa3gein5. 6 -Ilnactmaccer, Bu6snoTreka [IOK
BbICOKOMOJIEKYJISIPHBIE BOJIOKHA, https://m.edsoo.ru/7f4181c
CoOeAUHEeHUSA HCIIOJIb30BAHUEC B e
OBITY
-Bocniutanue
OTBETCTBECHHOCTH 34
BBIITOJIHEHUE 3aJaHU
B TIpymme, [OMOLIb
Apyr Apyry,
Pa3BUTUC YyBCTBa
KOJIJICKTUBH3MaA.
KommnuecTso 1a0b0paTOPHBIX 1
pabot
KonuyectBo KOHTPOJIbHBIX 0

pabot
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TemaTnueckoe MIIAHUPOBAHUE

11 kaacc.
No /it Tewma, konmmuectBo | Kon- | Peanuzanms DIIeKTPOHHBIE (tmudpoBbIe)
9acoB Ha TEMY BO BOCIUTATENBLHOTO | 00pa3oBaTeIbHbIC PECYPCHI
YacoB | MOIYJsl «YpouHas
JICSITEIIbHOCTDY
Pa3zges 1. TeopeTuyeckue -IIpasuio bubanoreka LIOK
OCHOBBI XUMHUH HOBEACHUA Ha https://m.edsoo.ru/7f4181c
1.1 CTpoenue aToma. YpoKax XHMHH, e
[leproUYECKU 3aKOH U 9 | BBOAHRM
HWHCTPYKTaX IO
[leproauyeckas cucremMa
TEXHHUKEC
XUMHAYeCKHUX 3JieMeHTOB /I. U. 6C30MACHOCTIL
MenzesieeBa - Bocniuranue
OTBETCTBCHHOCTH 3a
BBIITOJTHCHUEC
3aJlaHus B TPyMIIE,
noMomp Apyr Apyry,
pa3BUTHE YYBCTBA
KOJIJICKTUBHU3MaA.
4 KomnyectBo 0
1a00paTOPHBIX
pabor
5 Konuaectso 0
KOHTPOJIbHBIX PadOT
1.2 CTpoeHue BelleCcTBa. 11 -Hcnonb3oBanne bubsaunoteka [JOK
MHoroo6pasue BellecTB XHUMHICCKHX https://m.edsoo.ru/7f4181c
BCIIIECCTB e
-Vrunuzanus
BCIICCTB
- Bocriuranue
OTBETCTBCHHOCTH 3a
BBITIOJIHCEHHUEC
3aJjaHus B IpyIIIe,
IIOMOLIb APYT APYTY,
Pa3BUTHUC YYBCTBa
KOJIJICKTUBHU3MaA.
7 Kommaectro 0
1a00paTOPHBIX
pabot
8 KonnuaecTBo 1
KOHTPOJIbHBIX paboT
1.3 XuMuyeckue peakuu 19 -XuMmuueckume Bbubanoreka LIOK
peakuuu B bbITY. https://m.edsoo.ru/7f41a4a
-- Bocriuranue 6
OTBCTCTBCHHOCTH 3a
BBIITOJIHCHHUEC
3aZlaHus B IpyIIIe,
TIOMOIIIb JIPYT JIPYTY,
Pa3BUTUC YYBCTBa
KOJIJICKTUBH3MaA.
Kommgectro 71a00pPaTOPHBIX 3
pabot
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KomnyectBo KOHTPOJIbHBIX 1
pabot
Pa3paen 2. Heopranuyeckas 31 | -Ucnons3oBanue Bbub6auoTteka [1OK
XUMUSA HEMETAJIOB B | https://m.edsoo.ru/7f4181c
2.1 HemeTasibl MIPOMBIIIUVICHHOCTH | e
u B ObITY
- Bocnuranue
OTBCTCTBCHHOCTH 3a
BBIITOJTHCHHUEC 3aJaHU
B Tpymme, MOMOIIb
apyr PYTY,
pa3BUTHE  YyBCTBa
KOJIJICKTUBHU3Ma.
KommaecTro n1abopaTOPHBIX 3
pabot
Kommnuectso KOHTPOJIBHBIX 1
pabor
2.2 Meraibl 23 | -Ucnonws3oBanue bu6iunoTeka [JOK
METaJIJIOB B | https://m.edsoo.ru/7f4181c
NPOMBIIIJICHHOCTH | e
U B ObITY
-Bocnuranue
OTBCTCTBCHHOCTH 3a
BBIIIOJTHCHUEC 3a1aHUA
B TIpymIe, IOMOIIb
Apyr ApyTY,
pa3BUTHE  4YYyBCTBa
KOJIJICKTUBHU3Ma.
KomunuecTBo J1a00paTOPHBIX 2
pabot
Komnnuectso KOHTPOJIbHBIX 1
pabot
Pa3gen 3. XuMusa v )KM3Hb 9 -XUMHYECKUE bubnuoreka [HOK
3.1 MeToabl IMO3HAHUA B BEIECTBA B | https://m.edsoo.ru/7f4181ce
XUMUU. XUMUS U KU3Hb MOBCEIHEBHOM
KU3HU
-Bocniuranue
OTBETCTBEHHOCTH
3a BBITIOJTHEHHE
3aJlaHusl B TPYIIIE,
MOMOIIb IpyT
IpyTy,  pa3BUTHE
9yBCTBA
KOJUICKTHBH3MA.
KonnuecTtso 1a00paTOPHBIX 0
pabot
Komgectro KOHTPOJIBHBIX 0
pabot
Hroro 102 |4 KOHTPOJIBHBIX | 8 Ta00paToOpHBIX paboT
paboThI

IHOYPOYHOE IIVTAHUPOBAHHUE
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10 KJIACC

Ne Tema paznena/ypoka Komnue | Kanennapusie cpokn
n/n CTBO ITo @akrtuyec
Hacos IUIaHy KU
Pa3gen 1. TeopeTuyecKkue OCHOBbBI 8
OpraHUYecKoOi XUMUH
1.1 | [IpeaMeT ¥ 3HaUYeHHEe OPraHUYECKOU XUMUH, 1
npezacTaBJeHre 0 MHOTO0Opa3ruu OpraHu4YecKux
coeJUHEHU U
1.2 | dyeKTpoHHOE CTpOEHHE aToMa yrjaepoza 1
(ocHOBHOE 1 BO30OYK/IEHHOE COCTOSIHHUS).
BajieHTHbIe BO3MOXKHOCTH aToMa yrJjepojia
1.3 | Xumuueckas CBsI3b B OpraHUYECKHUX 1
coefuHeHUAX. MexaHM3Mbl 00pa30BaHUA
KOBaJIEHTHOM CB$I3H, CIIOCOOBI pa3pbiBa CBSI3eH
1.4 | Teopus cTpoeHHsI OpraHUYECKUX coeuHeHUH A, | 1
M. ByTsiepoBa
1.5 | Bugpl u30MepuH: CTPYKTypHas, 1
IpOCTPaHCTBeHHas. JJIeKTPOHHbIe 3QPEeKThI B
MOJIeKyJlaX OpraHu4YeCcKUX COeJUHEHUN
1.6 | llpeacraBiieHue 0 KIacCCUPUKALUU U 1
cucteMaTuyeckas HomeHkatypa (IUPAC)
OpraHMYecKuX BELIeCTB
1.7 | Knaccudpukanus peakui B OpraHu4eCcKon 1
XUMUHU
1.8 | CucremaTtu3anusa U 06061LeHUe 3HaHUM 10 TeMe | 1
Paspen 2. YriieBoaopo bl 35
2.1 | AnkaHbl: TOMOJIOTHYECKUH psifi, 061as dpopmyaa, | 1
HOMEHKJIATypa U U30MEPUS, 3JIeKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY.I
2.2 | dusnyeckre U XMMHUY€ECKHEe CBOMCTBA a/IKaHOB 1
2.3 | HaxoxaeHue aJKaHOB B pupo/ie. Cioco6ml 1
NOJIyYeHUs] U IPUMEHEeHHe aJIKaHOB
2.4 | lluknoankaHbl: 061ast popmyJia, HoMeHKaaTypa |1
Y U30MepHUsl, 0COOEHHOCTU CTPOEHUS U
XUMUYEeCKUX CBOWCTB, CIOCOOBI 1nosiydeHus u
npUMeHeHHe
2.5 | PemeHue pacy€THBIX 3a/ja4 Ha olpe/iesieHre 1
MOJIEKYJISIPHOU GOPMYJibl OPraHHUYECKOTO
BellleCTBa M0 MAaCCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXO/ISIILIUX B €r0 COCTAB.
CucremMaTu3sanus U 06001eHHe 3HaHUH 110 TeMe
2.6 | AnkeHbl: TOMOJIOTHYECKUH psifi, 061as ¢popmyaa, | 1
HOMEHKJIATYPa, 3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY.I.
CTpyKTypHas U LUC-TPAHC-U30MepUs aJIKEHOB
2.7 | ®uznvyeckue U XUMHUYECKHE CBOMCTBA aJIKEHOB. 1

[IpaBu10 MapKOBHUKOBA




2.8 | Coco6bl OJIy4eHHs] M IPUMEHEHHUE aJIKEHOB 1
2.9 | llpakTuyeckas pa6ota Ne 1 o Teme "llosnyyenue | 1
3TUJIeHA U U3yYeHUe ero CBOMCTB"
2.10 | PemeHue pacy€THbIX 33/1a4 Ha ONpe/iesieHHe 1
MOJIEKYISIPHON GOPMYJIbl OpraHUYECKOT0
BelllecTBa
2.11 | AnkajiveHbl: CONPSKEHHbIE, U30JIUPOBAHHBIE, 1
KyMyJiMpoBaHHble. 0COGEHHOCTHU 3JIEKTPOHHOTO
CTpOeHUs
2.12 | XuMuyeckue CBOUCTBA CONMPSIKEHHBIX JUEHOB 1
2.13 | Croco6bl moJiydeHUs U IpUMEHEHHE 1
aJIKaIMeHOB
2.14 | AnNKYHBI: TOMOJIOTUYECKUH psifi, 0611as 1
dbopMyJia, HOMEHKJIATYPa, 3JIeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
du3uyeckre CBOMCTBA
2.15 | XuMuyeckue CBOMCTBA aJIKHHOB 1
2.16 | KauecTBeHHbIe peaKI[iy Ha TPOHHYIO CBsI3b 1
2.17 | CrnocoGbl moJiy4eHUs] U TPUMEHEHHE aJIKHHOB 1
2.18 | PemieHue 3a/1a4: pacyéThl 0 YPaBHEHHUIO 1
XUMUYECKOU peaKIuu
2.19 | Cucremartu3salus 1 060611eHHe 3HaHUH 110 Teme | 1
2.20 | ApeHbl: roMOJIOTHYECKHH psif, o6ias dopmysta, |1
HOMEHKJIaTypa. JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT 6eH30J1a
Y TOJIy0J1a, UX PU3UYEeCKHe CBOWCTBA
2.21 | XuMu4ecKkue CBONCTBA apEHOB: peaKINH 1
3aMelleHUs
2.22 | XuMr4ecKue CBONUCTBA apEHOB: peaKINU 1
NpHCcoeIMHEHHUs], OKUCJIEHHEe TOMOJIOTOB 6eH30J1a
2.23 | 0CO6EHHOCTH XUMHUYECKUX CBOMCTB CTHUPOJIa 1
2.24 | PerieHue pacy€THBIX 33/1a4 Ha ONpe/iesieHHe 1
MOJIEKYIIPHON GOPMYJIbl OpraHUYECKOT0
BelllecTBa
2.25 | Croco6bl MoJIyYeHH sl U MPUMeEHEHNe apeHOB 1
2.26 | TeHeTHYeCKasi CBSI3b MEX/AY PAa3JUIYHBIMU 1
KJIaCCaMH YTJIEBO/IOPO/IOB
2.27 | PacyéThl 10 ypaBHEHUSIM XUMHUYECKUX peakuui. | 1
CucremMaTu3anus ¥ 06001eHHe 3HaHUH 110 TeMe
2.28 | llpupoaHblii ras. [lonyTHble HedTAHBIE ra3bl 1
2.29 | KaMeHHbIH yroJib U NPOAYKTHI ero nepepabotku | 1
2.30 | HedTb U crioco6bl e€ nepepaboTku. [I[pumMeHenue | 1
IPOAYKTOB NepepaboTKU HePTH
2.31 | T'eHeTHYeCKasi CBSI3b MEX/y Pa3JUYHBIMHU 1

KJIaCCaMH yIJjieBOoAJOpOoa0B




2.32 | TaysioreHONpOU3BO/IHbIE YTJIEBO0PO/I0B: 1
3JIEKTPOHHOE CTPOEHHUE; peaKUU 3aMeleHHUs
rajoreHa

2.33 | [leiicTBHe 11[eJ104Yel HA TaJIOTEeHIIPOU3BO/HBIE. 1
B3auMojelicTBUEe AUrajoreHajJKaHOB C MarHueM
Y IIMHKOM

2.34 | CucteMaTu3sanua ¥ 06061eHHe 3HAHUH 110 1
paszeny "YraeBogopoabl”

2.35 | KonTpoJsibHasi paboTa no teme "Yriaeogopozanr” | 1
Paspaen 3. Kuciopoacoaepxamue 41
OpraHm4yeckKHe coeuHeHUus

3.1 | [IpenenbHble OTHOATOMHBIE CIIUPTHI: 1
roMOJIOTUYECKUU psj, o6uias ¢opmya,

CTpOEHHEe MOJIEKYJI, U30MepHUsl, HOMEHKJIATYPa,
kaaccudukanus, dusnieckue 1cBOMCTBa

3.2 | XuMu4eckue CBOHCTBA Mpe/ie/IbHbIX 1
0/IHOATOMHBIX CHUPTOB

3.3 | CnocoGbl MoJIy4YeHUs] U TPUMEHEeHHe 1
0/IHOATOMHBIX CHUPTOB

3.4 | llpocTbie 3¢pHpPbI: HOMEHKJIATYpa U U30MEPHS, 1
0COOEHHOCTU PU3UYECKUX U XUMHUUYECKUX
CBOWCTB

3.5 | MHoroaToMHbI€ COIUPTHI: 3TUIEHTIMKOJIb U 1
IJIMLePUH, UX QU3NYECKHE U XUMUYECKHE
CBOVCTBA

3.6 | CnocoGbl MoJIy4eHUs] U TPUMEHEeHHe 1
MHOT0QTOMHbIX CIUPTOB

3.7 | ®eHos: cTpOEHHE MOJIEKYJIbI, pU3UYECKHE 1
cBoiicTBa. TOKCHYHOCTh PpeHoJia

3.8 | Xumuyeckue cBoicTBa peHoIa 1

3.9 | Crnoco6bl moJiyyeHus ¥ IpuMeHeHre peHosia 1

3.10 | llpakTHyeckas paborta Ne 2. Peuienue 1
3KCIepUMeHTa/bHbIX 33/ja4 Mo TeMe "CIUPTHI U
beHosbl"

3.11 | Cucremarusalus 1 060611eHHe 3HaHUH 110 Teme | 1

3.12 | Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHHE 1
KapOOHUJIbHOM I'PYMIIbl; TOMOJIOTUYECKHE PSA/IbI,
o61ast bopMyJia, U30MepHsi U HOMEHKJIATypa

3.13 | Anbaeru/ibl U KETOHbI: GHU3UYECKHE CBOKUCTBA; 1
peakl My NPpUCOeIUHEHUS

3.14 | PeakIiiy OKHCJIEHHS U KaueCTBEHHbIE PeaKIuu 1
aJIbJIETU/I0B U KETOHOB

3.15 | Cmoco6bl oJIy4eHUs aabIerHI0B U KETOHOB 1

3.16 | OmHOOCHOBHBIE NpeiesIbHble KApOOHOBbIE 1
KHCJIOThI, 0COGEHHOCTHU CTPOEHUS UX MOJIEKYJI

3.17 | U30Mepusi U HOMEHKJIaTypa KapOOHOBBIX 1

KHCJIOT, UX (1)1/131/1qec1<1/1e CBOMCTBa




3.18

XuMHYecKHe CBOMCTBA Npe/esIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT

3.19

Ocob6eHHOCTH CBOMCTB MypaBbUHOM KUC/IOTBI.
MHoroo6pasue Kap6OHOBBIX KUCJIOT

3.20

Oco6eHHOCTH CBONCTB: HeNpe/e/bHbIX U
apoMaTHYeCKUX KapOOHOBBIX, IUKAPOOHOBBIX,
U POKCUKApOOHOBBIX KUCIOT. [IpescTaBUTE N
BbICLIUX KAPOOHOBBIX KUCJIOT

3.21

[ToHATHE 0 NPOU3BOJHBIX KAPOOHOBBIX KUCJIOT

3.22

Cnoco6bl N0JIy4YeHHs U IPUMEHEeHHe
KapOOHOBBIX KUCJIOT

3.23

Cs0xHble 3QUPBI: TOMOJIOTUYECKUH pajl, 0611as
¢dopMyJia, U30MepUsl U HOMEHKJ/IaTypa

3.24

du3nyeckre U XUMHUYECKHE CBOUCTBA 3QUPOB

3.25

PeleHue pacyéTHbIX 3a/1a4: 110 YpaBHEHUIO
XUMUYECKOU peaKIMH, Ha onpe/ieJieHhe
MOJIEKYISIPHON GOPMYJIbl OpraHUYECKOTO
Bell[eCTBa

3.26

[IpakTHyeckas paboTta N2 3. PemeHue
IKCIepUMeHTa/IbHBIX 3374 110 TeEMe
"Kap6oHoBble Kuca0Thl. C10XKHbIE 3QUpHbI"

3.27

Kupsl: ctpoeHue, prusnyeckre U XMUMHUYECKHE
cBoMcTBa (TMpoJu3)

3.28

Ocob6eHHOCTH CBOMCTB KUPOB, COAepKaLUX
OCTaTKH HelpeJe/bHbIX XKUPHBIX KUCJIOT. 2KUpHI
B IpUpoOJe

3.29

Mbl/1a KaK COJIM BbICIIUX KAPOOHOBBIX KUCJIOT, UX
Morollee JieiicTBue. [IoHATHE 0 CHHTETUYECKUX
Morwux cpegactax (CMC)

3.30

['eHeTHYeCKas CBS3b YIJIEBOIOPO/IOB U
KU CJIOPOZICOJIePKAIMX OPTaHUYECKUX BellleCTB

3.31

PacuéTnl o YPpaBHEHUAM XUMHUYECKUX peaxunﬁ

3.32

CucremaTu3sanus ¥ 06001eHHe 3HaHUH 110 TeEMe

3.33

O611as xapaKTepUCTHUKA YTJIEBOJIOB U
K1accuuKalus yriaeBoioB (MOHO-, IU- U
H0JIMCcaxapu/ibl)

3.34

MoHocaxapujpl: pru3nueckue CBOMCTBA U
HaxO0X/leHHe B IpUpoJe

3.35

[[puMeHeHUe III0KO03bI, €€ 3HAaYEeHKeE B
KU3HeJleaTeJIbHOCTH OpraH1u3Ma

3.36

Jlucaxapuibl: caxapo3a, MaJibTO3a U JIAKT03a.
HaxoJeHue B MpUpo/ie U MpUMeEHEHUE
JIUCaXapHui0B

3.37

[TosMcaxapubl: CTpOeHHe MaKPOMOJIEKY I,
du3nvYecKre U XUMHUYECKHE CBOMCTBA,
npHUMeHeHHe

3.38

[TonsiTHE 06 HCKYCCTBE€HHBIX BOJIOKHAX




3.39

PelieHre pacyeTHbIX 33/ja4 Ha ONpeJiesieHre
Jl0J1Y BbIX0O/la IPOJyKTa peaKL Uy OT
TEOPEeTUYECKH BO3MOKHOI0

3.40

CucreMaTu3anus U 06001eHHe 3HAHUH T10
paszeny

341

KoHTposibHas paboTa no Teme
"Kucnopozcoaepkaiiye opraHu4ecKkyue
coeguHeHusa"

Pasgen 4. A3oTcoaepxale opraHu4ecKme
coeJMHEeHUusA

12

4.1

AMUHBI: K1accudUKaLUs, CTPOEHUE MOJIEKY,
o61as ¢popMy.ia, ©30MepHs, HOMeHKJIAaTypa U
dbu3nyeckre CBOMCTBA

4.2

XyvMHYecKUe CBOMCTBA aJII/I(l)aTI/I‘{eCKI/IX dMHWHOB

4.3

AHUMH: CTPpOEHHE aHUJIMHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

4.4

Croco6bl IMoJIyd4eHud U IpUMEHEeHHe
aJII/ICl)aTI/I‘IeCKI/IX dMHWHOB

4.5

AMVHOKHCJIOTBI: HOMEHKJIATYpa U U30MEPUS,
dusunyeckue cBoctBa. OT/e/bHbIE
npeACTaBUTENHN A-aMUHOKHUCJIOT

4.6

XHMMHUYECKHEe CBOMCTBA aMUHOKHCJIOT, UX
OHMOJIOTMYECKOe 3HaYeHHe aMHHOKUCIOT. CHHTE3
Y TU/POJIM3 ENTHU/0B

4.7

Besiky Kak NpUPO/HbIE OJUMEDPDI; CTPYKTYPhI
0EJIKOB

4.8

XuMuyecKue CBONUCTBA OEJIKOB

4.9

A30Tcoaep>1<aume reTepouruK/In4YeCKue
CoOeJMHEeHud. HyKJIeI/IHOBbIe KHCJIOTBI: COCTAaB,
CTpOEHHUE 1 6HoJIoruyecKas pPoJib

4.10

[IpakTryeckas paboTta N2 4. PerieHue
3KCIlepUMeHTaJIbHbIX 33/]a4 110 TEMeE
"A30TcojiepiKalie opraHu4eckue coejuHeHus"

411

[IpakTryeckas paboTta N2 5. PemieHue
JKCIepUMeHTa/IbHbIX 33/]a4 110 TeEMe
"Pacnio3HaBaHHe OpraHU4YeCKUX COeJMHEHUN"

412

KoHTposibHas paboTa no Teme
"A3oTcojieprKallie opraHu4ecKkue coejuHeHus"

Pa3zaen5. BbICOKOMOJIEKY/IsIpHbIE
coelMUHEeHUs

5.1

OcHOBHbBIE TOHSATHUS XMMUU
BbICOKOMOJIEKYJIIPHBIX COEIMUHEHUN U METO/bl
MX CUHTe3a —I0JIMMepU3alus U
NOJIMKOH/IeHCaI s

5.2

[InacTMacchl. YTuansanusa v nepepaboTka
NJIaCTHUKA

5.3

JdJlacToMepbl: HATYPa/IbHbIM CUHTETUYECKHEe
Kay4yyku. Pe3uHa




5.4

BoJiokHa: HaTypaJibHble, UCKYCCTBEHHBIE,
cuHTeTu4eckue. [lonmMepsl cieuaibHOTO
Ha3Ha4YeHus

5.5

[IpakTHyeckas paboTta N2 6. Perienue
3KCIlepUMeHTaJIbHbIX 33/]a4 110 TeEMe
"Pacno3HaBaHue IIJ1aCTMACC U BOJIOKOH"

5.6

06006111eHHE U CHCTeMaTHU3alMsI U3YYEHHOT0
MaTepHaJa o TeMe "BbICOKOMOJIEKYISPHbBIE
coeguHeHUsa"

INIOYPOYHOE IIVTAHUPOBAHHUE

11 KJIACC

Ne i/t

Tema paznena/ypoka

Komnunue
CTBO
4acoB

Kanennapnsle cpoku

ITo
IUTaHy

daxkTnuec
KN

Paspaen 1. TeopeTnyecKkue 0CHOBBI XMUMUU
1.1 Ctpoenue atoma. [leproaryeckuii 3aKoH U
[leprognyeckas cucTeMa XMMHUYECKUX
aneMmeHTOB /Jl. 1. MeHaeneeBa

9

1.1

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUI
3JleMeHT. M3oTonbl

1.2

CTpoeHuUe 3JIEKTPOHHBIX 060I04€K aTOMOB,
KBAaHTOBbIE YHCJIA

1.3

Knaccudukanysa XuMHU4eCKHUX 3J1EMEHTOB (S-,
p-, d-, f-ajieMeHThI)

1.4

Pacnpe/iesieHue 3/IEKTPOHOB 110 AaTOMHbBIM
op6UTANIAM

1.5

JJIeKTPOHHbIE KOHQUTypaLlUK aTOMOB
3JIeMEHTOB B OCHOBHOM U BO30YX/JéHHOM
COCTOSIHUH

1.6

JJ1IeKTPOHHbIE KOHPUTYPALUU UOHOB.
JJIEKTPOOTPULIATENBHOCTh

1.7

[leproaunyecknui 3akoH u [lepuognydeckas
cucTeMa XMMU4YeCKUX 3ieMeHToB /1. Y.
MeHpesieeBa, CBA3b C COBpEMEHHOHW TeopUen
CTPOEHUS aTOMOB

1.8

3aKOHOMEpPHOCTHU U3MEHEHUST CBOUCTB
XUMUYECKUX 3JIEMEHTOB U 06pa3yeMbIX UMU
IPOCTBIX U CJIOKHBIX BEI[ECTB I0 TPyIIaM U
nepuoiaM

CucremMaTu3anus U 06001eHHe 3HaHUH T10
TeMe

1.2 CTpoeHue BeuecTBa. MHOroo6pasue
BelleCcTB

11

1.2.1

Bu bl XMMH4ecKou cBA3U. MexaHU3Mbl
00pa30BaHMA KOBaJIEHTHOM CBA3U.
BozpopopnHas cBs3b. MexxMosieKyIsipHble
B3aUMO/JIeHCTBUSA




1.2.2

BasieHTHOCTD ¥ BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUYECKHUM CTPOEHUEM

1.2.3

[IpencraBieHUda 0 KOMIIJIEKCHBIX
CcoeJMHEHUSIX: COCTAaB U HOMEHKJIaTypa

1.2.4

BelectBa MOJIEKYJIAPHOIO U
HEMOJIEKYJIIPHOTO CTpoeHus. THUIbI
KPHUCTA/IJINYEeCKUX pelleTOK U CBOMCTBA
BeILEeCTB

1.2.5

[lonsaTue o AUCIIEPCHBIX CUCTEMaAX.
Hpe,CLCTaBJ]eHI/Ie 0 KOJUVIOMAHBIX pAaCTBOpPAX

1.2.6

VcTUHHBIE pacTBOPBI: HACHILEHHbIE U
HeHacblll|eHHbIe, PACTBOPUMOCTb.
Kpucrasmioruaparsl

1.2.7

Crioco6bl BeIpaXkeHUsI KOHLLEHTpaLuu
pacTBOpOB

1.2.8

PemeHnue 3aza4 ¢ MCIOJIb30BaHUEM IOHATHH
"MaccoBas [j0Jis1 paCTBOPEHHOI0 BelllecTBa",
"MoJIsipHasi KOHI|eHTpauus"

1.2.9

Knaccudukaiys v HoMeHK/IaTypa
HeOpraHUYeCKHUX BelleCTB

1.2.10

CucremaTu3anysg U 06061eHYe 3HaHUH 110
TeMe

1.2.11

KonTposibHas pabora no TemaM "CTpoeHue
aTomMa. [lepuoinueckuii 3aKoH U
[leprouyeckast cucTeMa XUMHAY€ECKUX

asemeHTOB /I. U. MeHpeneeBa”, "CTpoeHue
BelecTBa. MHOroo6pasue BelecTs”

1.3 XuMH4YecKue peaknuu

19

13.1

Knaccudukanus xuMHU4eCcKUX peakLiui B
HeopraHW4YeCKOW ¥ OpraHUYeCKOW XUMHUH.
3aKOH COXpaHEeHHUs MaCChl BeLeCTB; 3aKOH
COXpaHeHHUS Y NpeBpalleHus JHepTUH NPU
XUMHYECKUX peaKL X

1.3.2

TensioBble 3P PeKThl XUMHUYECKUX peaKL U,
TepMoxUMHYeCcKHe YpaBHEHHUS

1.3.3

BbluncieHus o ypaBHEHUSAM XUMHAYECKUX
peakLUMi ¥ TEpPMOXMMHUYECKUM YPaBHEHUAM

1.3.4

CKOpOCTb XUMHUYECKOM peaKlivHu, eé
3aBHCHUMOCTb OT Pa3JIMYHbIX GaKTOPOB.
KaTa/iu3 ¥ KaTaJ1u3aTopbl

1.3.5

['oMoreHHble U reTepOreHHble peaK U1

1.3.6

[IpakTuyeckas paborta N2 1 no Teme "BiusiHue
pasU4YHbIX PAKTOPOB HA CKOPOCTh
XMMHUYECKOU peakuu"

1.3.7

O6paTHMble U HEOOpAaTHMble peaKIUuH.
X¥MHUYeCKOe paBHOBECHUE

1.3.8

[IpakTHuueckas pabota N2 2 no Teme "BiusiHue
pas3/IMYHbIX GAKTOPOB HA MOJIOKEHUE
XMUMHUYECKOro paBHoBecHs"




1.3.9

JJieKTpoaUMTHYeCKasa aucconanus. CUIbHbIe
Y cJ1abble 3/71eKTPOIUThI. CTeneHb
JYCCOIMAIUHU

1.3.10

HonHoe npousBeseHue BoAbl. Cpesa BOJHBIX
pacTtBopoB. BogopoaHbiii nokasaTesb (pH)
pacTBopa

1.3.11

['uaposin3 cosnelt. Peaknyu, npoTekarwliye B
pacTBOpPax 3JIEKTPOJIUTOB

1.3.12

[IpakTHyeckas paboTta N2 3 mo Teme
"XvMUYecKHe peakl U1 B pacTBOpax
3JIEKTPOJIUTOB"

1.3.13

OKHCIUTENBHO-BOCCTAHOBUTEbHbIE peaKnunu.
BaxkHel111e OKMCINUTENN U BOCCTAHOBUTEJH

1.3.14

MeTo/1 3JIEKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
faJslaHca

1.3.15

3JIeKTp0.III/I3 PaCTBOPOB U PACIlJIaBOB BelIEeCTB

1.3.16

PelieHue 3a/a4 pa3JIM4YHbIX THIIOB

1.3.17

PelieHue 3a/a4 pa3JIM9YHbIX THIIOB

1.3.18

CucremMaTu3anus U 06001eHHe 3HAaHUH T10
TeMe "XUMUYECKHE peaKun"

I

1.3.19

KoHTposibHas paboTa no TeMe "XuMU4YecKre
peakuuu"

Pa3gen 2. Heopranuyeckass Xumus
2.1 HemeTasabl

31

2.1.1.

[losoxxenne HeMeTas10B B [lepuognyeckon
CUCTeMe XMMHYeCKHUX 3jieMeHTOoB /1. U.
MeHzes1eeBa 1 0COGEHHOCTH CTPOEHHUA UX
aTtoMoB. Pu3nueckre CBOMCTBA HEMETAJJIOB

2.1.2.

AnnoTponus HeMeTaJIJIOB (Ha mpuMepe
KHCJI0po/1a, cepbl, docdopa u yrieposa)

2.1.3

Boaopona;: nonyyeHue, pusndeckKue u
XMMUYECKHUe CBOUCTBA. [Hapuabl

214

[ajioreHbl: HaX0X/JeHUe B IPUPO/I€e, CIIOCOObI
noJiyueHus, PU3NUeCKre U XMUMUYeCcKue
CBOICTBa

2.15

['asoreHoBog0poAbl. BaxkHelne
KHCJIOPOZCOZieprKallue CoeJMHEeHUS
rajloreHoB

2.1.6.

JlaGopaTopHbIe U MPOMBIIIJIEHHbIE CTOCO6bI
noJiy4yeHus rajoreHoB. [I[puMeHeHHe
raJIOTeHOB U UX COeJITUHEHU N

2.1.7.

[IpakTHyeckas paboTta N2 4. PerieHue
3KCIIepUMEeHTaJIbHbIX 3a/ja4 10 TeMe
"I"asioreHs!”

2.1.8.

Kuciopo: 1abopaTopHble U IPOMBbIIIJIEHHbIE
CHOCOOBI Moy4YeHUs1, pU3nYecKue 1
XUMHUuyeckue cBorcTBa. O30H. [IpuMeHeHUe
KHMCJI0pOJa U 030HA




2.1.9.

OkcHuApbl U NEPOKCUBI

2.2.0. | Perrenuve 3a/ja4 pasjIMYHbIX TUIIOB

2.2.1. | Cepa: HaXOX/IeHHE B IIPUPO/IE, CIOCO6bI
nosy4yeHus, Gusndyeckre U XUMHUYeCKHUe
CBOMCTBA

2.2.2 | CepoBozopo/, CyabdpHU/bI

2.2.3. | Kucsopoacozaepaliie coeIMHEHUS CEPBL.
Ocob6eHHOCTH CBOMCTB CEPHOU KHUCJIOTHI

2.2.4. | llpakTuyeckas pa6ora Ne 5. PereHue
JKCIepUMeHTa/IbHbIX 3a7a4 o TeMe "Cepa u
eé coegrHeHUd"

2.2.5. | A30T: HaXxOX/ieHHe B IPUPO/IE, CIIOCOObI
nosy4yeHus, Gusudyeckre U XUMHUYeCKHe
CBOUCTBA. AMMHUAK, HUTPU/bI

2.2.6. | Kucsopoacozaepaliye coeJMHEHHs a30Ta.
OcobeHHOCTH CBOMCTB a30THOM KUCJIOThI

2.2.7. | [IpuMeHeHMe a30Ta U €ro COeIMHEHU.
A3oTHbIe y106peHHUs]

2.2.8. | ®ocdop: HaxokKAEeHUE B IPUPOJIE, CIOCOODI
nosiydyeHus, PUsndecKre U XUMHUYeCKHUe
cBomctBa. Pochuapl u pochuH

2.2.9. | Okcupgpl pocdopa, pocdopcoepxarime
KHUCA0ThI. Coiu GocHOpPHOU KMCIOThI

2.3.0. | IpumeHeHue pochopa U ero coeIUHEHHHA.
®ocdopHble y06peHus

2.3.1. | llpakTuyeckast pa6ora Ne 6. Perenue
3KCIepUMeHTaIbHbIX 33/]a4 110 TeMe "A30T U
docdop u ux coeguHeHusa"

2.3.2. | YraepoJ;: HaxoX/eH’e B IPUPO/IE,
aJJIOTpONHble MoAUGUKALUY; PU3UUecKUe U
XUMHUYECKHe CBOMCTBA, IPUMEHEHHUE

2.3.3. | Okcup yraepoga(ll), okcup yraepoga(IVv),
yroJibHas KUCJIOTa U e€ COJIU

2.3.4. | PeuieHue 33/1a4 pa3JIMYHbIX TUIIOB

2.3.5. | KpeMHMii: HaXO0X/JeHHE B IIPUPOJIE, CITOCOObI
nosiydyeHus, U3ndecKre U XUMHUYECKHUE
CBOWCTBA

2.3.6. | Oxcup kpemuusi(IV), KpeMHHEBasi KHC/IOTa,
CUJIMKAThl

2.3.7. | [IpuMeHeHWE KPEMHHUS U €TI0 COeJUHEHUH.
CTekJ10, ero noJiydeHue, BUJIbl CTEKJIA

2.3.8. | Peulenue 3aja4 pa3JId4YHbIX TUIIOB

2.3.9 | CucremaTusanusa U 060061eHre 3SHAaHUH 10
TeMe "HeMeTasibl"

2.4.0. | KouTposibHas paboTa no TeMe "HemeTtasibr"

2.4.1. | AHa/IM3 pe3yJIbTaTOB KOHTPOJILHOW PaboThI,

KOppeKIMs OLIUO0K




2.2 MeTajiabl

23

[losio’xeHne MeTas110B B [leproaudeckoit
cUCTeMe XUMHYeCKHUX 3J1eMEHTOB.
Oco6eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
060J104eK aTOMOB METAJLJIOB

O6uive prsuyeckue CBOMCTBA METAJIJIOB.
[IpuMeHeHHe MeTaJIJIOB B ObITY U TEXHUKE

CniaBbI METaJJIOB. KOppOBI/IH MeTaJIJIOB

PelieHue 3a/a4 pa3JIM9YHbIX THIIOB

JNIEKTPOXUMHUYECKUH psijy HApsKeHU N
MeTaJs10B. O611He c1oco6bl NOJyYeHUs
METaJIJIOB

O61as xapaKTepruCTUKA MeTa/JIOB [A-rpynnbl
[leprog4eCcKON CUCTEMbBI XUMHUYECKUX
3JieMeHTOB. HaTpuii 1 Kaiui: nojsy4eHue,
du3nyecKre U XMMHUYeCKUe CBOUCTRA,
NpUMeHeHHe NPOCThIX BELECTB U UX
CoeJIMHEHUH

O61as xapakTepucTUKa MeTasi0B [[A-rpynmnel
[leprog4eCcKOMr CUCTEMbI XUMHUYECKUX
3JIeMeHTOB. MarHui 1 KaJbLIMi: I0JIyYEeHHUE,
du3nyeckre U XUMHUYECKHE CBOMCTBA,
IpUMeHeHHe IPOCThIX BEIECTB U UX
CoeIMHEHUH

KécTtkocTb BOZibl M CIOCOOBI €€ YCTpaHEHUs

ANIOMUHUUN: NOJIyYeHre, ru3ndecKue u
XUMHYeCKHe CBOMCTBA, IPUMEHEHUe

10

AMdoTepHble CBOMCTBA OKCU/IA U TUAPOKCHAA
QIIIOMUHMUS, TUAPOKCOKOMIIJIEKChI aJIIOMUHUS,
MX MIPUMEHEHHE

11

Pemenue 3aJia4 pa3JIM4YHbIX TUIIOB

12

[IpakTryeckas paboTta N2 7. PenieHue
9KCIIepUMeHTA/NbHBIX 33/]a4 10 TEMe
"MeTaJLibl IVIaBHBIX NOATPYyNIN"

13

O611as xapaKTepUCTUKA METAJIJIOB MOOGOYHBIX
noarpynn (b-rpynn) [lepuoguyeckoi cucTeMbl
XUMHUYECKUX 3JIEMEHTOB

14

du3nyeckre U XMUMUYECKHE CBOMCTBA XpoMa U
ero coeIMHeHUH, UX IPUMEeHeHUe

15

BakHelMe coeMHEHUsI MapraHLia.
[lepMaHraHaT Kasivs, ero OKMCJAUTEbHbIE
CBOICTBa

16

dusuvyeckre U XMMHUYECKHE CBONCTBA KeJie3a
Huero COGAHHEHHﬁ. HonyquI/le U IIpPUMEHEHHEe
CIIJIaBOB KeJie3a

17

dusuyeckre U XUMHUYECKHE CBONCTBA MeJIU U
eé coeIMHEeHUH, UX IPUMEHEeHHe




18 dusnyeckre ¥ XMMHUYECKHe CBOMCTBA IMHKa U | 1
ero coeJMHEeHNH, UX IPUMEHEHMUE.
['MAPOKCOKOMILJIEKChI LIMHKA

19 [IpakTHyeckas paboTta N2 8. Pemienue 1
JKCIlepUMeHTAaJIbHbIX 33/ja4 [0 TeMe
"MeTaJs1s1bl 1060YHBIX OArpynmn”

20 PemieHue 3a1a4 pa3/IM4HbIX TUIIOB 1

21 0O600611eHMe U cUuCTeMaTHU3al M U3YYEeHHOT 0 1
MaTepuaJa no teme "MeTauabl"

22 KonTposibHas paborta no Teme "MeTasibl" 1

23 AHanv3 pe3y/bTaTOB KOHTPOJIbHOU paboThI, 1
KOppeK1 1S OlHUO0K
Pazaes 3. XMMUS U ) KU3Hb 9
3.1 MeToabl NO3HAHMA B XUMHUU. XUMHUS H
KU3Hb

1 PoJib XUMuU B 06€ecrie4eHuH YCTOUUUMBOT0 1
pa3BUTHS YyesioBeyecTBa. [loHATHE 0 HAYYHbBIX
MeTOo/laX UCC/IeJOBAaHUSI BEILLlECTB

2 HayuHble NpyUHIUNBI OpTaHU3al U1 1
XMMUYECKOTro Mpor3Bo/CcTBa. [[poMbliilIEHHbIE
CHOCOOBI MOJTYYeHUsI BaXKHEUIIUX BelleCTB

3 XuMHnyeckoe 3arpsisHeHHe OKpY»Kaloliei 1
cpeJibl U ero NnocJaeJCTBUS

4 XuMus U 30poBbe yesioBeka. JlekapcTBeHHble | 1
cpeAcTBa

5 Xumus nuiu. Posib XMMHUHM B 06ecriedeHuH 1
MHUILEBON 6€30MacHOCTH

6 KocmeTnueckre u nappromepHble cpeCcTBa. 1
BbeITOBass XMMUSsI

7 X¥MUsA B CTPOUTENLCTBE. BaxkHeu1ne 1
CTPOUTEJIbHbIE U KOHCTPYKIIMOHHbIE
MaTepHaJibl

8 Xumus B cesIbCKOM xo3sicTBe. Oprannyeckue | 1
Y MUHepaJibHble YA00peHus

9 CucreMaTu3anus U 06001eHHe 3HAaHUH 10 1
TeMe
HToro 102
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