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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no xumuu (yriryOJieHHbIA ypoBeHb) 11 10 kiacca Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMsI COCTaBJICHA HAa OCHOBE TpPeOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTEeNIbHON MPOTpaMMBI  CPEIHETO
obmero oopazoanuss MAQOY CII Ne 7, mpeacranennsix B8 PI'OC COO, B ToM
gucine paboyeil mporpaMMbl BOCIIMTAHUS C HCIIOJIB30BAHHEM COBPEMEHHOTO
00opymoBaHUs LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKON
HanpaBieHHocTH «Touka pocta», cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0a3e mumentpa «Touka pocra»  obecrmeunBaeTcsi  peanu3alus
o0pa3oBaTeNbHbIX IMPOTPAMM  E€CTECTBEHHO-HAYYHOM U  TEXHOJOTHYECKOU
HalpaBJI€eHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBAHUAMU
3aKOHOAATENbCTBA B chepe oOpa3oBaHMsl M C Y4YETOM pEKOMEHAALMN
denepanbHOro oneparopa yueOHoro npeaMera « XuMusy.

Hcnons3oBanue obOopynoBaHusi neHTpa «Touka pocra» mpH peaau3aluu
JaHHOU pabouell MporpaMMBbl MO3BOJISIET CO3AaTh YCIOBUS:

* TSl pACIIUPEHUS COACPIKAHUS MKOJIHFHOTO0 XMMHUYECKOT0 00pa3oBaHus;

* Uil TIOBBIIICHUS TIO3HABATENbHOM AaKTHBHOCTH OOYyYaloOlmUXcs B
€CTECTBEHHO-HAYYHOU 00J1acTH;

* M pa3BUTHs JIMYHOCTH pebeHKa B TMpolecce OOy4eHHS XHMHUH, €ro
CIIOCOOHOCTEH, (OPMHUPOBAHHMS W YIOBJICTBOPEHUS COINHMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

* Mg paboThl ¢ OJApEHHBIMM IIKOJIbHUKAMHU, OPTraHU3allMi WX PAa3BUTUS B
pa3ianyuHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOMN NEATEIbHOCTH.

[Tpumensist obopynoBanue neHTpa «Todka pocTay Ha ypokax, ydaluecs
CMOTYT BBINIOJIHUTh J1A0OpaTopHble pabOThl U 3KCIEPUMEHTHI IO IPOrpaMme
y4eOHOro mpeaMeTa « XuMus».

XuMusi Ha ypoBHE YIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ywammuxcs 10-11 kimaccos.
W3ydyeHue mpenmMera, peaauzyemMoe B YCIOBHSIX Ju((depeHLHpPOBaHHOTO,
npouibHOrO O00y4YeHHs, MPHU3BAHO OOECHEUYUTh O00I1e00pa30BaTENbHYI0 U
OOIIEKyIbTYpHYI0 TOJATOTOBKY BBIMYCKHHKOB INKOJBI, HEOOXOMUMYIO MJis
alanTaluy uX K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HH B COIIMYME, a TaKxKe JIJIs
NPOAODKEHNUS OOydeHHsT B OpPTaHM3alMAX MPOPEeCcCHOHATBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISICTCS] OJJTHOU U3 TPHUOPUTETHBIX AUCIIUILINH.

[Ipyn m3yuenun ydeOHOro mpeamera «XUMHs» Ha yriayOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO M CpeAHero obmiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3a7aueil MEepBOCTENCHHON 3HAYUMOCTH SIBISIETCS (DOPMHPOBAHUE OCHOB
HAayKM XHMHUU KakK oOO0JacTh COBPEMEHHOIO €CTECTBO3HAHMS, MPaKTUYECKOU
JeSTEIbHOCTH Y€JI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Perienue
3TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearojaraer
pean3almio TaKuX LeNnen, Kak:

dbopMUpOBaHHE TPEJICTABICHUM: O MAaTEpUAIbBHOM €IMHCTBE MHpA,



3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJICHUI IPUPOJBI, O MECTE XUMUU B CUCTEME
€CTECTBEHHBIX HAayK M €€ Beaylled poju B 0OECHEUYEeHUU YCTOWYMBOTO Pa3BUTHUS
4eJIOBEUECTBA: B PELICHUU MPOOJIEM 3KOJIOTHUECKON, SJHEPreTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUM MEJIULMHBI, CO3/JaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHEUYEHUU PALUOHAIBHOTO MPUPOJONOIb30BaHUS, B
(GOpMUPOBaHUN MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YeJIOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHMSI K CBOEMY 3/I0POBBIO M NPUPOJHOU
cpene;

OCBOCHME CHCTEMBl 3HAHUM, JIEKAIMX B OCHOBE XHMHUYECKOH
COCTABJISIIOLIEN  €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpA: (QyHIaMEHTalIbHBIX
MOHSATHM, 3aKOHOB U T€OPUM XUMHH, COBPEMEHHBIX IMPEICTABICHUN O CTPOCHUHU
BEIIECTBA HAa  pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TE€PMOJMHAMUYECKHX W KHUHETHYECKUX 3aKOHOMEPHOCTAX
IIPOTEKaHUSI XMMHUYECKUX pPEaKUWid, O XMMHYECKOM PaBHOBECHH, PACTBOpax M
JUCHEPCHBIX CHUCTEMaX, OO0 OOIMX HAay4YHbIX MPUHIUIAX XUMHUYECKOIO
IIPOU3BO/ICTBA;

(dbopMupoBaHue y oOyJaroImuxcs OCO3HaHHOTO IIOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUYECKUX 3HAHUM Il OOBSICHEHUS KIIFOUEBbIX
uae u npoOjaeM COBPEMEHHOM XHMMHUH, AJi1 OOBSICHEHHS WU INPOTHO3UPOBAHUS
SBJICHUM, HMEIOMIMX ECTECTBEHHO-HAYYHYI0 NPHUPOAY; TIPAMOTHOIO pEIICHHS
npo0JieM, CBSI3aHHBIX C XUMUEH, TPOrHO3UPOBAHMS, aHAIN3a M OIICHKH C MO3UILIUN
IKOJIOTUYECKON 0e30MacHOCTH TMOCIEACTBUI OBITOBOM W TPOM3BOJCTBEHHOU
NEeATEIbHOCTH  YEJIOBEKa, CBS3aHHOW €  XMMHYECKUM  IPOU3BOJCTBOM,
UCTIOJIb30BAaHUEM H MEPepabOTKOMN BEIIECTB;

yrayOJeHne MpeICTaBICHU O HayIHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX
JUIs. IPUOOpPETEHUs YMEHUN OpPUEHTHPOBATHCSI B MUPE BEIIECTB M OOBICHEHUS
XUMUYECKUX SIBJICHUH, MMEIOIUX MECTO B IPUPOJLE, B MNPAKTHYECKOU
JEATEIBbHOCTH U ITOBCEIHEBHOM KU3HHU.

B miaHe peanM3anuu NEpBOOYEPEIHBIX BOCIIMTATEIBHBIX U Pa3BUBAIOIIUX
(GYHKIUI 1IEJIOCTHOM CUCTEMBI CpEIHEro oOIero oOpa3oBaHUs MPU H3yYEHUU
npeaMera «XuUMHUs» Ha  yraOyOln€HHOM  ypOBHE OCOOYI — aKTyaJbHOCTb
NpUOOPETAIOT TaKWe MEeNU W 3aJayH, Kak: BOCITUTaHWE YOCKIEHHOCTH B
MO3HABAEMOCTHU SIBJICHUW MPUPOBI, YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00J1aCTH
TEOPETUYECKUX U TMPUKIAAHBIX HCCICAOBAaHUH B XUMHUH, (OPMUPOBAHHE
MHUPOBO33pPEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;
pa3BUTHE MOTHBAIIMU K OOYYCHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
U CaMOBOCIHTAHHUIO Ha OCHOBE YCBOGHHUS OOIICUYETOBEYECKUX IIEHHOCTEH;
pa3BUTHE TO3HABATENIbHBIX HMHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yJarommxcs, GOPMUPOBAHKE Y HUX CO3HATEIIHPHOTO OTHOIICHHSI K
caM000Opa30BaHUI0O M HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCIEUTHOU
npo¢hecCHOHATIBHON 1 OOIIECTBEHHOMN JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIIECHHUS
K CBOEMY 3JIOpOBBIO U TIOTPEOHOCTHM B 3J0pPOBOM 00pa3e IKU3HU;
(¢opMupOBaHHE YMEHUN M HaBBIKOB PAa3yMHOI'O MPUPOJOINOJIb30BaHUS, Pa3BUTHE



HKOJIOTUYECKON  KyJNbTYpbl, MPHOOPETEHUE ONbITa OOILIECTBEHHOIOJIE3HON
DKOJIOTMYECKOM 1E€ATEIBHOCTH.

Pabouas nmporpamma peanusyercs Ha ocHoBe YMK B.B.Jlynuna, koTOpBIif
BKJIFOUEH B (heJepajbHbIl epeYeHb YUEOHUKOB, JOMYIIEHHBIX K UCIOIb30BaHUIO
IpU peaan3aluy UMEIOLUX T'OCYIapCTBEHHYIO aKKpEAUTALNI0 00pa30BaTebHbIX
OporpaMM HauyajJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHero oOILero
oOpa3oBaHUs OpraHU3aALNIMH, OCYLIECTBJISAIOIUMU 00pa30BaTeNIbHYIO
NEeATEIbHOCTh U YCTAHOBJIEHUS IIPEIETBbHOTO CPOKA UCIIOIB30BAHUS UCKITIOUEHHBIX
yue6HuKoB" (Ne 858 o1 21.09.2022 1.).

VY4eOHbIif maH 00pa30BaTENLHOTO YUPEKICHHUS MPEIyCMaTPUBACT HU3yUeHUE
XUMUM Ha yriyoineHHoM ypoBHe B 10-11 kmaccax. OOmiee 4ucino 4acos,
PEKOMEHIOBAaHHBIX JJIs U3YUCHHS] XUMUU Ha yriayOneHHoM ypoBHe, — 204 yacoB: B
10 kmacce — 102 yaca (3 yvaca B Hegemo), B 11 kimacce — 102 yaca (3 gaca B
HEJIETIO).

COAEPKAHUE OBYUEHUA

10 KJIACC

Opranuyveckasi XuMusl.
Teopernueckue 0CHOBbI OPraHUYECKON XUMHUM.

IIpenver w© 3HayeHUWE OPraHUYECKOM XUMHH, [MPEIACTABICHUE O
MHOT000pa3HH OPraHNYEeCKUX COCTUHEHHH.

DJIEKTPOHHOE CTPOCHHME aTroMa Yriepoaa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUA. BaneHTHble BO3MOXXHOCTM aToMa yriaepona. XHMHYECKas CBA3b B
OpPraHUYECKUX COeTUHEHUAX. TUIbl THOpUAN3AIIMY aTOMHBIX OpOUTalell yriepoa.
Mexanu3mbl  00pa3oBaHMs KOBAJEHTHOM CBsi3W (OOMEHHBIH M JOHOPHO-
akuenTopHbli). Tumbl nepekpeiBaHUs aTOMHBIX OpOUTaned, ©- U T-CBS3U.
OnuHapHasi, ABOMHas M TpolHas cBsi3b. CrocoObl pa3pbiBa CBA3CH B MOJEKYyJIax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOJHOM pajnukane, Hykiaeoduiae u
anekTpodue.

Teopuss crpoeHust opranmyeckux coeguHeHnnii A.M. bytiepoa wu
COBPEMEHHBIE ITPEJACTABIICHHS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUN CTPOCHUS
OPTraHMYECKUX COCAMHEHUW. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBI.
CtpykTypHble (OpMyJibl pa3IUYHBIX BHUIOB: Pa3BEPHYTAs, COKpaUIEHHAS,
CKEJIETHAS.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexTpoHHbIE 3(PQPEeKThl B  MOJEKYyJaX OpPraHMYECKUX COEIUHEHUH
(MHIYKTUBHBINA U ME€30MEpHBI 3P eKThI).

[IpencraBinenne o kinaccuukanuu opraHudyeckux BemiecTB. [loHsiTHE ©
¢yHKIMOHaIbHOU rpynne. ['omonorus. 'omonoruueckue psaael. CucreMarnyeckas
HOMeHKiatypa oprannuyeckux coeauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEIBHBIX MTPEACTABUTENCH.



OcoOeHHOCTH U KIacCU(pUKaLUs OpraHMYecKuX peakiuil. OKUCINUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLIUHA B OPTaHUYECKOW XUMUHU.

OKCIEPUMEHTAIIBHBIE METOJbl W3Y4YEHHs BEIIECTB M MX INPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYecKMX BEUIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHl 0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IIPM HATrPEBaHUU
(nmnaBieHue, OOYIJIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHUE MOJAENEH MOJEKYJ
OpPraHUYECKUX BELIECTB.

YrieBoaopoasil.

Aunkanbl. 'oMonornueckuii psj aikaHoB, o01mias popMyra, HOMEHKIaTypa U
M30MEpHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AKaHOB, Sp-
ruOpuaM3aIys aTOMHBIX opOuTaneil yriepoga, 6-CBsi3b. PU3NYECKHE CBOMCTBA
AJIKaHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIMHU 3aMEIICHUS, W30MEpPHU3aLNH,
JNETUIPUPOBAHUS, IUKIN3ALAN, TNPOJIN3a, KPEKUHIa, TOPEHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHUs! M IPUMEHEHHUE aJIKaHOB.

[Huknoankansl. O0uias popmyiia, HOMEHKIaTypa U nzomepus. OcoO0eHHOCTH
CTPOCHUSI M XUMHYECKMX CBOMCTB MajblX (LUKJIONPOINAH, IUKIOOyTaH) u
OOBIUHBIX (LIUKJIONEHTAaH, IIUKJIOreKCaH) IHUKI0ankaHoB. CrocoObl MOJydyeHus U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMonorndeckuii ps aakeHoB, o0miast ¢hopmysa, HOMEHKIATypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI — aJIKeHOB, Sp’-
ruOpuan3anys aTOMHBIX opOuTaneil yriepona, 6- W m-cBsi3u. CTPyKTypHas U
reoMeTpuyeckas (Luc-TpaHc-) uzoMepusi. Pu3nyeckre CBOMCTBA AJIKEHOB.

XHUMHUYECKUE CBOMCTBA: pEAaKIUH NPUCOCIUHEHUs, 3aMEIICHHs B O-
IIOJIOKEHWE TPU JBOMHOM CBSI3W, MOJIMMEpu3aumMu u okucieHus. [Ipasuio
MapkoBHuKOBa. KauecTBEHHbIE peaKIMU Ha IBOMHYIO CBS3b.

Crioco0bl MosTy4eHns U IPUMEHEHHUE AJIKEHOB.

AnKanueHsl. Knaccudukanus AJIKaJJUEHOB (compspk€HHBIE,
n30MpoBaHHble). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHHUS U XMMHUUYECKHUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-nmpucoenunenue. Ilomumepusanus
CONpsKEHHBIX JUEHOB. CrIOCOOBI MOTY4YEHHS U TPUMEHEHHE aJIKaIUEHOB.

Anxuabl. ['oMonornyeckuii psy alKuHOB, oOmias GopMyra, HOMEHKIATypa
Y U30MepHs. DIIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKMHOB, SP-
rUOpUAM3aIHs aTOMHBIX opouTaneit yrnepoaa. @uznyeckrue CBOMCTBA aJIKUHOB.

XHUMHUYECKHE CBOMCTBA: pPEAKUUU NPHUCOCIUHEHUS, AUMEpHU3aALUUd U
TpUMEPHU3aLMHU, OKUCIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE peaKINK HA TPOMHYIO CBS3b.

CnocoObl OJIy4eHHS U IPUMEHEHHE aJTKHUHOB.

ApomaTudeckue YrieBoAOpoIbl (apeHbl). ['oMonoruyeckuid psifi apeHoB,
oOmas popmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl OeH30i1a. du3nueckue cBONCTBA ApEHOB.

XuMHYecKre CBOMCTBA OEH30J1a W €ro roMOJOrOB: PEaKlMU 3aMEIIECHUs B
OCH30JbHOM KOJIBLIE M YIJIEBOJAOPOJHOM paJuKalle, pEaklUUd IPUCOEAUHEHUS,



OKHCJIEHHE ToMoJIoroB OeH3ona. [IpencraBineHne 00 OpHEHTUPYIOLIEM JAEUCTBUU
3aMecTUTeNe B OEH30JbHOM KOJbIE Ha MpUMEpPE AaJIKWIbHBIX PpPaJuKajoB,
KapOOKCUIIbHOM, TUJIPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB I'aJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoiia. [lomumepusanus crupona.

CriocoOpl MoJTy4eHus: ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOAOPO/IOB.

[Ipupoausiii ras. [lonytHeie HedTsHbIE ra3bl. HedTh U €€ nmpoucxoxacHue.
KaMeHHBIH yroib U NpoayKThl €ro nepepaboTKy.

Crmoco06bl  mepepaboTki  He(TH: TEeperoHka, KPEKWHT (TePMUYECKHMA,
KaTanuTuueckuit), pudopMmunr, nuponus. Ilpogykrel mepepaboTku HedTH, HX
IPUMEHEHNE B IPOMBIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTIIEBOJOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaAIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIlEeHHs rajoreHa Ha Truapokcorpynny. /leficTBue Ha rajaoreHIpou3BOAHbBIC
BOJHOTO M CIIMPTOBOIO pacTBOpa HIEN0YM. B3anMoaeiCcTBHE AUTaJOreHaJIKaHOB C
MarHMéM M LUHKOM. lcrnoip30BaHHE TrajJOre€HIPOU3BOAHBIX YIVIEBOJOPOIOB B
OBITY, TEXHUKE U TIPU CUHTE3€ OPTraHUYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHs BEIIECTB M MX INPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOAOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IUYHbIX KiIaccoB (oOecuBedrMBaHUE OPOMHON WM
MOJHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJEIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoja U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYEHHUE 3STUJICHA U
U3yYCHHE €ro CBOMCTB, o3HaKomuieHHe ¢ Koyutekuuamu «Hedte» u «Yromb», ¢
oOpa3naMu  IUTaCTMAcC, KaydyKOB U PE3WHBI, MOJEIHPOBAHUE MOJEKYII
YTJIEBOJOPOIOB U TAJION€HIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucnopoaconepxamme opranu4eckue COeAHHEHM.

[IpenensHble OgHOATOMHBIE CcIUPTHL. CTpoeHHEe MosieKyd (Ha Mpumepe
MeTaHoJa W 3TaHosa). ['omomornyeckuil psa, oOmas Gopmyna, H3oMepus,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MNPEIENIbHBIX
OJIHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBSI3M MEXIY MOJIEKYJIAMH CITUPTOB.

XVWMHYECKHE CBOMCTBA: PEaKLUMU 3aMEIIEHUs, IETUAPATALNH, OKUCICHMUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHMYECKUMHU  KUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[efCTBHE 3TaHOIA 1 METAHOJIA
Ha opranu3M uenoBeka. CrocoObl MOJMy4YEHUsS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie apupsl, HOMEHKIaTypa U u3oMepusa. OcodeHHOCTH (U3NYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHOUPTBI — ATWICHIJIMKONb WU TiuLepuH. Dusnueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs], B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KAayeCTBEHHAs pEaKUus Ha MHOTrOaTOMHbIE
cnupthl. JlelicTBue Ha opraHusM uesioBeka. CrocoObl MOMyYeHHs] U IPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®eHos. CTpoeHuE MOJIEKYJIbI, B3aMMHOE BIMSHUE T'MAPOKCOIPYIIBl H



OeH3oabHOr0 sapa. dusmueckue cBoMcTBa (peHosa. OCOOEHHOCTH XUMHYECKHX
cBoicTB ¢enona. KauecTBeHHble peakinuu Ha ¢eHosn. TokcM4HOCTh ¢eHona.
CrniocoObl onyuenust v npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHwibHble COSIMHEHUS — aibJACTHIIbI M KETOHBL DJIEKTPOHHOE
CTpOeHUE KapOOHUIILHOM TpyNIibl. ['oMoIoruuecKue psiabl alibJIeruI0B U KETOHOB,
obmas dhopmyna, nzomepusi 1 HoMeHkiIaTypa. dusnyeckue CBOWCTBA albJETHIOB
U KETOHOB.

XUMUYECKUE CBOMCTBA albJCTHJOB U KETOHOB: PEAKIMU MPUCOETUHEHUS.
OxuciieHrne anpJeru/ioB, KadyeCTBEHHbIE peakuuu Ha anpieruabl. CrocoObl
MOJTyYEHUS U MPUMEHEHUE AJIbJIETU/IOB U KETOHOB.

OMHOOCHOBHBIE  TpeAeNbHbIE KapOOHOBbIE  KHUCIOTBHL. (OcoOeHHOCTH
CTPOEHUA MOJEKYyJ KapOOHOBBIX KHUCIOT. WM3oMmepus © HOMEHKIATypa.
®dusnyecknue CBOWCTBA OJHOOCHOBHBIX TMPEACITHHBIX KapOOHOBBIX KHCIOT.
Bonopoansie cBsi3u Mexay MOJIEKyJIaMi KapOOHOBBIX KUCIIOT.

XVMMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakius STepuUKaIiy,
pEaKuy ¢ y4aCTUEM YTIJIEBOJOPOJIHOTO PAIUKAIA.

Oco0eHHOCTH CBOMCTB MYypaBbUHOM KUCIOTHI.

[ToHsiTHE O MPON3BOHBIX KAPOOHOBBIX KUCIIOT — CIIOKHBIX dpupax.

MHuoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENPEACIIbHBIX
U apOMAaTHYECKMX  KapOOHOBBIX  KHCIOT, TUKapOOHOBBIX  KHUCJOT,
TUJPOKCUKApOOHOBBIX KHCIOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBas, MaJbMUTHHOBAs, OJEHUHOBAas KHUCIOTHL. CHOCOOBI TMOMy4YeHHS U
IpUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusie 3¢upsl. ['omonornueckuii psia, obmas (opmymna, uoMepus u
HOMEHKJIaTypa. PU3WYECKUE U XWMHUYECKUE CBOMCTBA: TUAPOJU3 B KHUCIOW H
HIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, puzndeckue 1 XUMHUYECKUE CBONCTBA KUPOB: TUJIPOJIU3 B
KHUCIION U 11esiouHoM cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTaTKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPO/IE.

MBLIa KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEe IeHCTBHE.

OO6miast xapakrepuctuka yriaeBojaoB. Kiaccudukanus yrieBogoB (MOHO-,
JIV- ¥ TIOJIMCaXapuibl).

Monocaxapuapl: TJII0K03a, GpykTo3a. PU3NUecKue CBOMCTBA U HAXOXKICHUE
B npupoae. dorocuHres.

XUMHUYECKHE CBOMCTBA TJIIOKO3bL: PEAKIIUU C YYACTUEM CIUPTOBBIX H
aNbJACTUJIHON TPYIIN, CHOUPTOBOE MU MOJOYHOKHCIOE Opoxenue. I[IpumeHenue
TJIFOKO3bI, €€ 3HAYEHHUE B )KU3HEAEATEIbHOCTH OPraHU3Ma.

Jlucaxapunpl: caxaposa, MaJIbTO3A. BoccranasnuBaroniue "
HEBOCCTaHABIUBaWOIIKMe aucaxapunbl. ['maponus nucaxapuaos. HaxoxneHue B
PUPO/JIC U IPUMEHEHHUE.

[Tonucaxapuapl:  Kpaxmayu, TIJIHMKOreH UM nemnono3a.  CrpoeHue
MaKpoOMOJIEKYJl Kpaxmaia, [JIMKOre€Ha M ULeJUItoi03bl. (DU3NYEeCcKUue CBOICTBA
KpaxMajia ¥ UEJUTI0JI03bl. XUMHUYECKHME CBOMCTBA KpaxMmalia: THAPOIU3,



KAUECTBEHHAsI PeakUys ¢ MOJOM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO03bI: TUAPOIU3,
noJryuyeHue 3pupoB LesUTr0a03bl. [IoHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M MX IPEBPALICHUIL:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHMCJIEHUE 3THUJIOBOTO CIMPTA B aJbJACTH] Ha PACKAIEHHONM MEOHOW ITPOBOJIOKE,
OKHUCJICHHE STHJIOBOTO CHUpPTa JUXPOMATOM Kalius (BO3MOXKHO HCIIOJIb30BAHME
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKIMH Ha anbJeruipl (C TUIPOKCHUAOM
nuammuHcepeOpa(l) wu  runpoxkcumom  meau(ll)), peakmus rAunEpuHa €
ruapokcuiom Meau(ll), xumuyeckne cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicTeue
Kpaxmayia ¢ MOJOM, PEIICHHE AKCIEPUMEHTAIBHBIX 3aja4 1o TeMam «CHnupThl U
(denonb, «KapOoHOBbIE KUCIOTHI. CIIOKHBIE F(UPBD).

A3oTcoaep:kaliue OpraHnvecKue coeIMHeHHusI.

AMUHBI — OpraHu4YecKue Mpou3BoAHbIe aMMuaka. Kiaccudukaims aMiHOB:
anudaTUdecKue M apoOMAaTHUECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIC.
Crtpoenue moekys, obdmas (opmyna, U30MepHs, HOMEHKIATypa U (U3NYECKue
cBOMCTBa. XMMHUYECKOE CBOMCTBA alU(PATUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHUE, B3aUMOJACHCTBHE NEPBUYHBIX AMHHOB C Aa30THUCTON KHUCIOTOM.
Comnu aKuIaMMOHUS.

AHWIMH — TpeJICTaBUTENb aMHUHOB apomaTudeckoro psnaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsHUE TPy aTOMOB B MOJIeKyJse aHuiauHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBEHHbIE peakliMi Ha aHUJIUH.

CnocoObl Moay4YyeHus U NMpPUMEHEHHE anudaTuyeckux aMHuHOB. llomyuenue
aHWJIMHA U3 HUTPOOEH301a.

AmuHokucioTel. Homenknarypa u nzomepusa. OTAeNnbHbIE TPEACTABUTENN
0-AMUHOKHCIJIOT: TJIMIUH, anlaHuH. Ousnueckue CBOWCTBA aMUHOKHCIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHCJIOT KakK aM(pOTEpHBIX  OPraHHUYECKHX
COEIMHEHUI, peakuus IMOJUKOHJEHCAllMM, O00pa3oBaHWE NENTHAHON CBS3H.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THAPOJIN3 ENTHUIOB.

benku kak mpuponansle nonumepsl. [lepBuuHasi, BTOpUYHaAsi U TPETUYHAs
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEJKOB: THAPOJIN3, ACHATYpalus,
KaueCTBEHHBIC PEAKITNN Ha OCIIKH.

OKCNEepUMEHTAIBHBIE METOJbl HM3y4YEHHs BEIIECTB M HMX MPEBPALLCHUN:
pacTBopeHHE OENKOB B BOJE, JEHATypalus OeJIKOB NMpW HarpeBaHUH, ILBETHHIC
peakuuy Ha O€JIKM, peIIEHUWE OHKCIEPUMEHTANBHBIX 337ad [0 TeMaM
«A3o0TCcoaepKallue ~ OpraHuyeckue  coeauHeHus» U «Pacmo3HaBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMouieKyIsIpHbIE COeIUHECHUS.

OCHOBHBIE MOHATHSI XUMHH BBICOKOMOJEKYJIIPHBIX COCIUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPHU3ALINN, CPENHSIS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHS.



[Tomumepubie wmatepuansl. [lmacTtmacchl  (MOJMUATUIICH, TOJIUIIPOIUJICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJI, MOJUMETHIMETAKPUIAT, TMOJUKapOOHATHI,
noJivdTUICHTEpeTaar). Y Triu3aius 1 nepepadoTka riacTuka.

D1acTOMEpHI: HaTypaJbHBI  KayuyK, CUHTETHYECKHE  KaydyKHu
(OyTaeHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBHIN). Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIaBCaH).

OKCIIEpUMEHTANIBHBIE METOJIBl HM3YYEHHs BEIIECTB M HMX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMy NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE OJKCIIEPUMEHTANBHBIX 3aaad Io Teme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnrle 3agadn.

Haxoxnenue MmosnekyiasipHOd (OpMyJIbl OPraHUYECKOIO COEIWHEHHUS IO
MAaCCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXO0XICHUE
MOJIEKYJISIPHOM  (OpMyJIbI OPraHMYECKOr0 COEAMHEHUs 1o Macce (00BEMYy)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Mmacce, 00bEMY) HPOAYKTOB
peakMy W/WIU HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHMYECKOT'0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB
IOJIy4YE€HUs, OIpPEIEIICHUE JOJIM BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeaMeTHbie CBA3M.

Peanmm3zanust MeXIpeIMETHBIX CBSI3€M NPU M3YYEHHH OPTraHUYECKOM XUMUH
B 10 kjacce OCyIIECTBISETCA Yepe3 HMCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TIOHSTUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHSATHUS: SBJICHUE, HAYYHBIN (aKT, TUTIOTE3a,
TEOpus, 3aKOH, aHaJu3, CHUHTE3, Kiaccu(pukauus, HaOIIOJCHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJEIIb, MOJIECIIUPOBAHHUE.

®usuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEWTPOH, MOJIEKYJIa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHUE
BEIECTBA, (DU3UYECKHE BEJIWYUHBI, €JIMHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEprus,
Macca.

buonorus: kierka, opraHuW3M, DSKOCHCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOodHBI TUN THUTAHUA, OpOKEHHUE,
doTocuHTE3, nbIXaHWE, OENKH, VYIJIEBOJbl, >KUPBL, HYKIECHHOBBIE KHUCIOTHI,
(epMEHTBHI.

['eorpadus: mose3Hple HCKOMAaeMbIE, TOTUIHBO.

TexHONOrus: TNHILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO MHUTAHMS,
MOIOIIIAE CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OO0masi 1 HeopraHm4vecKasi XUMMSL.



Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX SA€p. XUMHAYECKHUM 3J1€MEHT. 130TOMBI.

CrpoeHue  9JEKTPOHHBIX  O0OJOYEK  aTOMOB, KBAHTOBbIE  YHCIA.
DHepreTuyeckue ypoBHU U MOAYpOBHU. AToMHble opOutanu. Knaccudpukanus
XUMHYECKUX JIEMEHTOB (S-, p-, d-, f-ameMenTsl). Pacnipenenenue 31€KTpOHOB 1O
aTOMHBIM OpOUTaJISAM. DJNEKTPOHHBIE KOHDUTYpAIL[UM aTOMOB JIEMEHTOB NIEPBOIO—
4eTBEPTOro MEPUOJOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUM, 3JEKTPOHHBIE
KOH(UTypalii HOHOB.

DIIEKTPOOTPULIATEIILHOCTb.

[lepnonnueckuit 3akoH u llepuoanueckast cucrema XUMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIAYECKOr0 3aKOHA U [leproanueckoil CUCTEMBI
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUSA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CIOXKHBIX BEIIECTB II0 TIpyIllaM M [epuojaM. 3HAYCHHUE
nepuoauueckoro 3akona /.M. Meunneneena.

XruMHuecKass CBA3b. Buabl XMMHUYECKOM CBSI3U: KOBAJCHTHAs, WOHHAs,
MeTaJmueckas. MexaHu3smbl 00pa30BaHUSl KOBAJICHTHON CBsI3U: OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN. DHEPIUs U JJIMHA CBsA3U. [10JIApHOCTD, HANIPABJIEHHOCTD U
HACBIIIAEMOCTh KOB&JICHTHOW cBsi3u. Kparnele cBs3u. BonpopongHas cBs3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBUSL.

BaneHTHOCT, M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEpPE COCTUHEHUN
3JIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBneHne 0 KOMILIEKCHBIX cOeMMHEHUAX. COCTaB KOMIUIEKCHOI'O HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JHUTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHCHHIA.
[loHsATHE O KOOPAUHALIMOHHON XUMHUH.

BemectBa MOJIEKYJSIDHOTO M HEMOJIEKYJISPHOIO  CTPOCHMsA.  THIIBI
KPUCTAJUIMUECKUX PEMETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[lonsitTue o paucnepcHbix cucremax. Mcrtunnable pactBopbl. CrocoOsbl
BBIPAXXCHUs KOHILICHTPALMM PacTBOPOB: MaccoBas IOJIs BEIIECTBA B PacTBOPE,
MOJIIpHass ~ KOHLEHTpauus. HacpllleHHbIE W HEHACBIIICHHBIE  PacTBOPSI,
pactBOpuMOCTb. Kpucramnoruaparsl.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMUECKUX BEIIECTB. TpuBHaIbHBIC
HAa3BaHMs OTIEIBHBIX IPEACTABUTENIEN HEOPIraHUYECKUX BELIECTB.

Knaccudukanms XuUMHUYECKUX PEaKIMii B HEOPTaHUIECKOW M OpPraHU4IeCKOU
XUMHH. 3aKOH COXPAaHEHUS MAaCChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS
SHEPTUM MPU XUMUYECKUX peakuusx. TernoBbie 3PPeKTsl XUMUUIECKUX PEaKIIHA.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3UYHbBIX (PaKTOPOB.
['oMOreHHbIE U reTEPOreHHBbIE peakuuu. Katanus n katanu3aTtopsl.

OOpaTumble U HEOOpaTUMBIE peakliui. XuMu4yeckoe paBHoBecue. DakTopsl,
BIIMAIOLIME HA I0JOKEHUE XUMHUYECKOIO0 PaBHOBECHSA: TEMIIepaTypa, JaBICHUE U
KOHIICHTPALIUK BEILLECTB, y4yacTByouX B peakuuu. [Ipunnun Jle Hlarense.



Onextponutuueckass auccoruanusi. CuiabHble W Cl1a0ble 3JIEKTPOJIUTHI.
Crenenp aucconuannu. Cpena BOJIHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHa,
nienioyHas. Bomopoausiii mokaszarens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakuuu. (CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST U BOCCTAHOBJICHUS.
Baxueiiiue OKHCIUTETM W BOCCTAaHOBUTENTU. MeTon 3JeKTpOHHOro OaiaHca.
DIEeKTPOJIU3 paCTBOPOB U PACILJIAaBOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB U HMX MPEBPAILCHUI:
pasiioKeHWe MEepOKCHAa BOJAOpoAa B NPHUCYTCTBHM KaTajau3aTropa, MOJIENIH
KPUCTAJUTMYECKUX PEMIETOK, IPOBEICHUE PeaKIuii HOHHOTO 0OMEHa, OTpeIeICHNe
Cpedbl PAacTBOPOB C TOMOINbIO HMHAMKATOPOB, U3YUYEHUE BIIUSHUS PATUUHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOM pEakIMU ¢ TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

Heoprannuyeckasi Xumusl.

[Tonoxxenne HemeramwioB B lleproanyeckoil cHCTEME XHUMHUYECKHX
anementoB J.M. MenneneeBa u 0cOOEHHOCTH CTpoeHHUs ux atomoB. duznyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonyuenue, pusnueckue M XUMUYECKHE CBOMCTBA: PEAKLHUH C
METaJUIAMU U HEMETAJJIAMU, BOCCTAHOBUTEJIBHBIEC CBOMCTBA. [ MApUIBbI.

["asorensl. Haxoxxaenue B mpupojie, CrocoObl MOMydeHHs, PU3NIECKHE |
XUMHUYECKUE CBOMCTBA. ['asioreHOBOOpOALl. BaxkHeline KUCI0poaCoAepKaIINe
COEIMHEHUS TaJOTeHOB. JlabopaTopHbIle M MPOMBIIIJICHHBIE CTIOCOOBI MOTyYeHHUs
rajgoreHoB. [[puMeHeH e rajJoreHoB U UX COEUHEHUI.

Kucnopon, o3oH. JlabopatopHbie U MPOMBIILIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. OU3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupoje, CIocoObl MoydeHus, (unyeckue Hu
xumudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepoui(IV), oxcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U uX coir. OCOOEHHOCTH CBOMCTB
cepHOM KHUCIOTHL. [IpumeHenne cepsl 1 €€ COeTMHEHHUI.

A3zor. HaxoxzaeHwe B mOpuUpone, CHOCOObI MOIMy4YeHUs, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCUAbl a30Ta. A30TUCTast U a30THAA
KHUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
Y €r0 COeIMHEHH. A30THbIE YIOOpEHNUS.

®ocdop. Haxoxnaenue B mpupojie, CrnocoObl mMoixydeHus, (U3NYEecKue u
xumudeckue cBoictBa. Dochuasl u dochun. Oxcumbl docdopa, dochopHas
kuciaora u e€ comu. [Ipumenenme docdhopa u ero coeaunenuit. DocdopHbie
ya0OpeHus.

VYrinepon, HaxoXJAeHUE B OpUpoAe. AJUIOTPONHBbIE  MOAUUKAIIH.
®duznyeckue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yriepoaom. Okcup yriepona(ll), okcun yriepona(IV), yrompHas kucinora u eé



coJii. AKTUBUPOBAHHBIA yroiyb. [IprMeHeHne mpocThIX BELIECTB, 0Opa30BaHHBIX
yIIEPOAOM, U €r0 COETUHEHUI.

Kpemuuii. Haxoxnenue B mpupojie, crocoObl MOMydeHus, GU3NYECKue U
xumuueckue cBoiictBa. Oxcupa kpemHus(IV), kpeMHueBas KHUCIIOTa, CHUIMKATHI.
[TpumeHeHne KpeMHUs U ero coennHeHui. CTeKs0, ero noixy4eHue, BUbl CTEKIA.

[Tonoxxenne meramioB B [leproauueckoil cucreMe XUMUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI AJEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.

OObmue pusnyeckue cBOWCTBA METAJUIOB. [IprMeHeHre MeTauioB B OBITY U
TexHuke. CIUIaBbl METAIIJIOB.

ONEKTPOXUMHUYECKUN PAJl  HanpsoKeHUM MetawioB.  OOmme  crocoObl

NOJIyYECHHS METaJJIOB: TUAPOMETATYPrus, MUPOMETAIUTYPIHS,
anekTpoMmetaiuryprus. Ilondarue o koppo3un MetamioB. CHocoObl 3alllMThl OT
KOPPO3HUH.

O6mias xapaktepuctuka MetawioB [A-rpymnmbl [lepuogndeckoit CUCTEMBI
XUMUYECKUX dJIeMeHTOB. Harpuihi u kanumit: mnomydeHue, ¢(U3HMYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

O6mas xapakrepuctuka metamioB IIA-rpynmner ITlepuogudeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB. Marumii M KaJblMii: ToJlydeHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTBHIX BELIECTB U HX COECAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMI:  TofydeHHe, (HU3MYECKHWEe U XUMHUYECKHME  CBOMCTBA,
IPUMEHEHUE MPOCTOrO BEIIECTBA U €ro coeauHeHuid. Am(pOTEepHbIE CBOMCTBA
OKCHJA Y TUIPOKCHUIA ATFOMUHHUS, THIPOKCOKOMILIEKCHI aTFOMUHHSL.

OOmiasi xapakTepuCTHKa MeTauioB MoOouHbIX mnoarpymnn (b-rpymm)
[Ieproandeckoil CUCTEMbI XUMUYECKUX SJIEMEHTOB.

Pu3nvecKre 1 XUMUYECKHE CBOMCTBA XpOMa U €ro coeAuHeHu. OKCUIpl 1
ruapokcusbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U auxpomatsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHre u npuMeHEeHne Xpoma.

@u3nyeckue MU XUMHUYECKHME CBOWCTBA MapraHiia M €ro COEIUHEHUH.
Baxueitmue coegunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranna( VII). [lepmanranat xamusi, €ro OKUCIUTEIbHbIE CBONCTBA.

duznyeckre U XMMUYECKUE CBOMCTBA Keje3a U ero coeAuHeHuil. OKCupl,
rugapokcuanl u conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHEHUE Keje3a
U €r0 CIUIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIH U €€ coeaquHeHui. [lonyuenue u
IPUMEHEHUE MEAH U €€ COCTUHEHMIA.

[uHK: monyyeHue, (uU3NYEecCKHue U XMMHYECKUE CBOWCTBa. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [I[puMenenue
[IUHKA U €r0 COCANHECHUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB U HMX MPEBPAIICHUI:
u3ydeHue oOpaslloB HEMETAJIOB, TOpPEHHE cepbl, ¢Gocdopa, xKeyne3a, MarHus B
KHCIIOPOJIE, W3Y4YEHUE KOJUIEKUMH «MeTalibl W CIUIaBbD), B3aWMOJICHCTBUE
HICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAILJIOB C BOJIOM (BO3MOXXHO HCIIOJIb30BaHUE



BUJICOMATEpPHUATIOB), B3aWMOJACHUCTBUE LIMHKA U JK€Je€3a C pacTBOpPAMU KHUCIOT U
11€JI0YEH, KAYECTBEHHBIE PEAKIIMA HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOJA
Y KATHOHBl METAJUIOB, B3aUMOJEWCTBHE THIPOKCUIOB AJIIOMUHUS WU LHMHKA C
pacTBOpaMM KHCJIOT U LIENOYEH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TEMaM
«T"anorens», «Cepa u e€ coequHeHUs», «A30T U (pochop U UX COECTUHEHUS,
«Mertapl r1aBHBIX NOATPYIID», «MeTayibl HOOOYHBIX HOATPYIII.

XUMHUSA U KM3Hb.

Ponb xumun B oOecrieueHuN YCTOMYUBOTO Pa3BUTHSI YETIOBEYECTBA.

[lonaTHE O Hay4yHBIX MeETOAAX IIO3HAHUSA M METOHOJIOTUM HAYYHOI'O
VCCIIEJOBAHUSL.

Hayynple  npuHOMIIBI ~ OpraHuM3alMyd  XUMHYECKOTO  IIPOM3BOJCTBA.
[TpoMbInIIeHHBIE  CIIOCOOBI TOMYYEHHUS BaKHEHIIMX BEIIECTB (HA MpUMEpe
IIPOU3BOJICTBA AMMHAKa, CEPHOM KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CIOCOObI
IIOJIyYEHHUs] METAJUIOB U CILIABOB. XMMUYECKOE 3arPsI3HEHUE OKPYKAIOLIEH Cpeabl
U €ro nociueacTBus. Poiab XuMuu B 00ecrie4eHNN SHEPreTHUECKON 0€30MaCHOCTH.

Xumuss W 300pOoBbEe uenoBeKa. JlekapcTBeHHble cpeacrTBa. Ilpasuiia
VCIIOJI30BAHUS JIEKAPCTBEHHBIX ITpenaparoB. Poiap XUMUM B pa3BUTUN MEIULIMHBI.

XuMUs MUIIM: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Ponb Xxumuu B
o0ecre4eHny MUIIeBON O€30MacCHOCTH.

KocMmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. [lpaBuia
0€30MacHOr0 HWCMOIb30BaHU TPErnaparoB OBITOBOM XWMHUU B TOBCEIHEBHOMN
KU3HH.

XHUMHS B CTPOUTENIBCTBE: BAKHEUIIME CTPOUTENbHBIE MaTepraibl (LIEMEHT,
OCTOH).

XuMus B CEIbLCKOM X03icTBe. OpraHnyecKkiue 1 MUHEpaJIbHbIC YI00PEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPUAJIbI, KPACKHU, CTEKIIO, KEPAMMUKA.

Pacuérneble 3anaun.

Pacuérbl: Maccel BeliecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WIK O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUHU BEILECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEakLUH, €ClIM OJHO U3
BEIIECTB MMEET IpHUMecH, Macchl (00BbEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peaKuuy, €CaM OJHO M3 BEIIECTB JAaHO B BHUJAE pACTBOPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM W MOJSPHOU
KOHIICHTPAIlMM BEIIECTBA B PAacTBOpE, JOJIM BBIXOJAA IPOAYKTAa PEAKIHMH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbie CBA3H.

Peanmzamusi MEXNpeAMETHBIX CBA3€H MpW  H3ydyeHUH OOmed u
HEOPraHU4eCKOW XuMUH B 11 Kiacce OCyIIEeCTBISIETCS YE€PE3 UCIIOIb30BAHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: ABJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpusi, 3aKOH, aHAJlU3, CUHTE3, KJIacCU(PUKaALUs, MEpUOJIUNIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIIb, MOJIEIUPOBAHHUE.



®dusuka: marepus, MUKPOMHUDP, MaKpOMHUP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTD, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHD,
BEIIIECTBO, TeJIO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAIbHBINA Ta3,
bu3HYecKue BEIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPI'Hs, Macca.

buonorus: kinerka, opraHu3M, 3KOCUCTEMa, Ouocdepa, MeTabosIu3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB ¥ MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadus: MuHEpaIbl, TOPHBIE IOPOJIBI, TTOJIE3HBIC NCKOITAEMbIe, TOTLIINBO,
pecypchl.

TexHosOrus: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJLTYPrHUsl, CTPOUTEIIbHbBIC
MaTepualibl, CEJIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIILICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
npenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, AJICKTPOHHAS
MPOMBITINIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA
(YIJIYBJEHHBINA YPOBEHB)

OcBocHue y‘l€6HOFO ImpcamMcTa «XUMHI» Ha YPOBHEC OCHOBHOI'O O6HICFO
O6p2130BaHI/ISI JOJIDKHO o0ecneynTh JOCTHKCHHUC CJIICAYIOIIUX O6y‘-IaIOHII/IMI/ICSI
JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IPECAMCETHBIX PC3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHMS IpeaMeTa «XHUMHsSD OTpa)karoT
c(OpPMUPOBAHHOCTh OIBITa MO3HABATEJILHOM M MPAKTUYECKOW JESITeNbHOCTU
oOyyaromuxcsi B IpOLECcCe peanr3alui o0pa30oBaTeIbHON JEATENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxx1aHCKOrO BOCIIMTAHUS:

OCO3HaHHUs 00YYaIOIMMHUCSA CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS. O COLUMAIbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHON TBOPYECKOM JAESATENBHOCTH MPHU CO3JAHHUH
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W TO3HABATENbHBIX 3a71a4, BBHIMOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMAaTh W TNPUHUMAaTb MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHThI JPYTUX IPU aHAINU3€ Pa3IM4YHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTpUOTHUYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY UM HAYYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUMU;

YBa)XKEHUS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUM U IPAKTHUECKOIO
IPWIOKEHUS XUMHUHU, OCO3HaHUSA TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT



JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX  OAKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHMBOB B TMOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e MH(QOpMAaIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHMS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlNH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHHUSIMH,
¥ TIPUHAMATh OCO3HAHHBIE PEUICHHS, OPHEHTUPYACh HA MOPaJTbHO-HPAaBCTBEHHBIC
HOPMBI ¥ TICHHOCTH;

TOTOBHOCTH OILIGHWBATh CBOE MOBEJCHHE U MOCTYIKHA CBOMX TOBAPHIIEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMSI TOCIEACTBUN
MOCTYTIKOB;

4) popmupoBaHus KyJIbTYPhI 3J0POBBS:

NOHMMAHUS IIEHHOCTEW 3J0pOBOro U 0Oe3omacHOro oOpa3za JKU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHrsT TpaBuJl OE30MaCHOTO OOpallleHUsi C BEIIeCTBAMU B OBITY,
MIOBCE/IHEBHOM JKU3HHU, B TPYAOBOH 1€ATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TPaBWJI WHIUBUIAYaJbHOTO U KOJUIGKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHIX, YTPOKAIOIINX 3JOPOBBIO U KU3HHU JIOICH;

OCO3HAHUS MOCIIEJCTBUI M HETPHUATUS BPEAHBIX MPUBBIUEK (YyHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOTO BOCIIUTAHHUS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NESTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JpYyrux BHJAX
NS TENIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aj]ad
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K IPAKTUUECKOMY M3YyUEHUI0 NPOPECcCHil pa3InyHOro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXECHHSI K TPY/Ly, JIOISAM TPyia U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUIYaJbHOM TPACKTOPUU
obOpasoBanmsi, Oymymieli Mpodeccurn W peanu3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUHU, HHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 9KOJOTHYECKOTO BOCTIUTAHMUS:

HKOJIOTMYECKU 11€JIECOO0OpPA3HOTO OTHOMIICHHS K TMPHPOJAE KaK HCTOUYHHUKY
CYyILIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAHUS TJIOOATFHOTO XapakTepa HKOJOTMYECKUX MpoOIeM, BIUSHUSA
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATIBLHON CPEibl;

OCO3HaHUS HEOOXOAMMOCTH WCIIOJIb30BAHUSA JOCTM)KEHUH XHUMHU IS
pelLIeHNs BOIPOCOB PAallMOHAIBLHOTO MPUPOI0NOJIb30BaHNUS;



AKTUBHOI'O HENPUATUS JACHUCTBHI, MPUHOCAIIMX BpEl OKpYKAKOUIEH
IPUPOJIHON cpele, YMEHHUs MPOTHO3UPOBATH HEOIATrONPUSATHBIE SKOJIOTMYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILLIATh UX;

HAJIMYUS PA3BUTOTO SKOJIOTHYECKOTO MBILLICHUS, SKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIBHOCTH DKOJIOTUYECKOU HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLIMAIIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemohoouu;

7) LUEHHOCTH HAYYHOTO MTO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAYKH 1 OOIIIECTBEHHON MTPAKTHKHU;

MOHMMAHUA CHEHNU(PUKA XWMHUU KaK HayKd, OCO3HaHUS €€ poiau B
(bOpMHpPOBAaHNUN PALHUOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JIaHUU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKpYXarolleM MHUpEe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAaHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWHu MpoOJIeM COXpaHEHUs
IIPUPOHOIO PaBHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHH JUISI  COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHUCTHYECKONM HAMNpPABICHHOCTH W BA)XXHOM pOJM B
CO37IJaHUU HOBOW 0a3bl MaTEepUATLHOW KyJNbTYPhl, B PEHICHUH TI00aJbHBIX
po0eM yCTOMYMBOTO PAa3BUTHUSA YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETHUYECKOMH,
MUIIEBON U DKOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTIeYeHUN
YCIIOBUH YCIEIIHOTO TPY/Aa U DKOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO 4YJICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IIOHMMaHUS CYLIIHOCTH METOJOB
MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHUS SBJICHUM OKPY’KAIOIIEro MUpA U
MIPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCSA JAHHBIX C 1IN0 TOJTYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpEeCA K NO3HAHUIO, NUCCIIEI0BATENBbCKOMN NEATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o0Opa30BaHMI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHUMHH B
COOTBETCTBHUHU C )KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyJAa B pa3sNudHbIX chepax mpodecCHoHaIbHOU
NEATEIIBHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yabTaTbl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMH
NEUCTBUSIMU.



OBnazeHUE  YHMBEPCAJBHBIMM  Y4YeOHBIMM  IO3HABATEIbHBIMH
AEeCTBUAMM:

1) 6a30BBIC IOTUYCCKUE ICHCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMpPOBaTh W aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIH ACATEIBHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICIIATh XapaKTEPHbIE NMPU3HAKKA TOHITHI M YCTaHaBIMBAaTh WX B3aWMOCBS3b,
UCTIOJB30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSICHEHUS OTACIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [UIsl KIACCHU(PUKAIMK BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYMHHO-CIECIACTBEHHBIE CBA3M MEXKIYy H3Y4acMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE paCCYKIACHUS (MHIYKTUBHBIE, NE€IyKTHUBHBIE, IIO
aHAJIOTHH), BBISABISATh 3aKOHOMEPHOCTH U TMPOTHBOPEUHS B PacCMATPUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMUS;

IIPUMEHSATH B IIPOLIECCE MMO3HAHMS MCIOJIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIBHBIE IIPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOU
peaKkUMy — MpU PELICHUU YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHYECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BHISABICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 6a30BBIC UCCIIEIOBATENLCKHIE JCHCTBUS:

BJIAJIETh OCHOBAMM METOJOB HAyYHOI'O IMO3HAHMS BELIECTB U XMMHYECKUX
pEeaKLnii;

dopMynupoBaTh  LEAM M 3aJayd  MCCIEAOBaHHUSA,  HUCIOJIb30BaTh
IIOCTaBJIEHHbIE M CaMOCTOSITENBHO C(OPMYIMPOBAHHBIE BOMNPOCHl B KadyeCTBE
MHCTPYMEHTA MO3HAHMUS M OCHOBBI Uil (POPMUPOBAHUS THUIOTE3bl 1O IMPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHMI;

BJIQJIETh HAaBBIKAMU CAMOCTOATEJIBHOIO IUIAHUPOBAHHUS W IPOBEICHHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0OIaTh 32 XOIAOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyIHpOBaTh
0000111eHS ¥ BBIBOBI OTHOCUTEIIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIIETOBAHNS,
COCTaBIISITh 0OOCHOBAHHBIN OTYET O MPOJIEIAaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHHYECKONW MCCIEOBATEILCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSTEIBLHOMY
IOMCKY METOJIOB pEUICHUs] MNPaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmaIuei:

OPUEHTHPOBATbCS B PA3IMYHBIX HMCTOYHMKAX HHPOpMALMK (HAY4YHO-
HOMYJISIpHAsl JIUTepaTypa XHMHMUYECKOTO COJEp)KAaHUA, CIpPaBOYHBIE IOCOOUs,



pecypcbsl MHTepHeTa), aHanmM3upoBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIPOTUBOPEYUBOCTb;

(GbopMyJIMpOBaTh 3aIPOCHl U MPUMEHATH PA3INYHBbIE METOJbI MPU MOUCKE U
orOope wuH(poOpManuK, HEOOXOOUMOM I BBINOJHEHUS Y4YeOHBIX 3ajad
OIPEICIIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  MpEACTaBICHUS
uHbopMaIuu (cxemsl, TpaduKH, AUATPAMMBI, TAOIHIIBI, PUCYHKH U JIPYTHE);

WCIIONb30BaTh HAYYHBIH f3BIK B KadecTBE CpEACTBA Mpu padboTe ¢
XUMHUYECKOH HMH(pOpMAIMeil: MPUMEHATh MEXNpeAMeTHbIe ((pusmueckne u
MaTeMaTHYECKHe) 3HAKU U CHUMBOJIBI, (HOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

MCIIOJIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIIAHOCTH.

OBnazeHue yHUBEPCAJIbHBIMHA KOMMYHHUKATHUBHBIMH J1eHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBbI B X0/1€ IMajiora u/miu
JIUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJIHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYNIATh C IPE3EHTALMEH pPE3yJbTaTOB INO3HABATEIBHON JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJHEHUN
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO MCCIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaTn3alii y4eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOJIBI
10 pe3yJIibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COIVIACOBAHMS IMO3ULIMHA B
xo0J1e 00CyXIeHHS 1 0OMEHAa MHCHHUSIMH.

OBnazieHNEe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMH /1€/iCTBUSIMH:

CaMOCTOATEJNIBHO IIJIAHUPOBATh W OCYIIECTBIISITH CBOKO ITO3HABATEIIBHYIO
JEeATENbHOCTh, OIpenesis €€ Leaud M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpe/laraéMblii aJrOpUTM ACHCTBUM mpu
BBIMIOJJHEHUM Y4E€OHBIX M UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs € Y4YETOM IIOJIyYE€HHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYUIECTBJISTh CAaMOKOHTPOJb JAESITEIbHOCTH HAa OCHOBE CAaMOAaHAIM3a H
CaMOOILICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

IIpenMeTHble pe3ynbTaThl OCBOEHUSA Kypca «OpraHuyeckas XuMHS»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE€ M 3HAYECHUH OpPraHUYECKOH
XMMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B OOECHEUYEeHUHU YCTONYHMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM 3KOJOTHUYECKOW, IHEPreTUUECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHUM MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX VICTOYHUKOB DHEPIUH, B oOecrnieueHnu PaLMOHAIIBHOTO



IPUPOJIOTIONIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUSI U OOIIEH KyJIbTYyphl
YeJIOBeKa, a TaKXe JKOJOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYACT:

OCHOBOIIOJIATAIOIINE IOHATUSA — XUMHMUYECKHMH DJIEMEHT, aToM, sIpOo U
JJIEKTPOHHAs 000J0YKa aroma, s-, p-, d-aTOMHbIE OpOWTaNM, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHMSI aTroMma, TuOpuau3anusi aTOMHBIX OpOuTasiel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULATEINBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHYECKast CBSI3b, MOJb, MOJISIPHAasT Macca, MOJIPHBIA OO0BEM, YTIIEPOTHBIN
cKkeneT, (yHKUMOHAJbHAs  TIpynmna, paaudkal, CTPYKTYpHblE  (OpMyIIbI
(pa3BEpHYTBIE, COKpAIlEHHBIE, CKEJETHBbIE), H30MEpUs CTPYKTypHas U
POCTPAHCTBEHHAs (T€OMETPUYECKAS ), U30MEPBI, TOMOJIOTHUECKHI PsiJl, TOMOJIOTH,
YIJIEBOJOPOABI, KHCIOPOA- MW a30TCOJACpkKAIIME OPraHUYECKHUE COEIUHEHUS,
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCUHECHMUS;

TeOpuH, 3aKkoHbl (mepuoamdeckuii 3akoH JI.MI. MenneneeBa, Tteopus
CTPOEHHs OpraHnyeckux BemecTs A.M. BbyTiepoBa, 3aKOH COXPaHEHHsI MaccChl
BCILIECTB, 3aKOH COXPAaHEHUS U M[PEBPALICHUS DHEPIrUU IIPU XUMHUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHUH, MUPOBO33PEHUYECKHE
3HaHUA, JIeKAllUe B OCHOBE IIOHUMAHHUS IIPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBJICHUN;

MIPEACTABIICHUS O MEXaHU3MaX XUMUYECKUX PEAKIUM, TEPMOJINHAMUYECKUX
Y KMHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUs, O B3aUMHOM BJIMSHUM aTOMOB
U TPYyNI aTroMOB B MOJEKynax (MHIYKTUBHBIA M Me30MEpHBIA S()QeKTsl,
opuentanTsl | u Il pona);

dakTonornuecKkue CBENCHHS O CBOWCTBAaX, COCTaBe, TMOJIYYCHUH U
0€30MacHOM HCHOJb30BaHUU BAKHEWIIMX OPraHUYECKUX BEUIECTB B OBITY U
OPAKTUYECKOM  JIE€ATEIbHOCTH  4YEJIOBEKa, OOMMX HAay4YHBIX [PUHIUIAX
XMMHYECKOTO MPOU3BOJACTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKU
He(TH);

c(OPMUPOBAHHOCTb YMEHUM: BBIABIATh XapaKTEPHbIC NPU3HAKU MOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME ITOHATHS IPU
ONMCAaHHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUI:

HCIIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY JUJII COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUYECKHUX
BEILIECTB;

COCTaBJISAITh YPABHEHUSI XUMHUYECKUX PEAKIMH U PACKPBIBATh UX CYIIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMM  ITOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OanmaHca JTUX pEakIuil, peakuii HOHHOTO OOMeHa WyTEM
COCTABJICHHUSI UX IOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;

M3TOTaBJIMBATh MOJIEIIN MOJIEKYJI OPraHUYECKUX BELIECTB I WUIFOCTpaluu
UX XUMUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUMN: YCTaHABIMBATh NPHUHAJJICKHOCTh U3yUYEHHBIX



OPraHMYECKMX BEUIECTB [0 HMX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeJWHEHUM, JaBaTb UM Ha3BaHMUS IO CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE Ha3BaHUA I OTIEIbHBIX
MpEICTaBUTENIC OPraHUYEeCKUX BEIIEeCTB (ITHUIICH, alleTHIICH, TOJIYOJ, TJIMIIEPHH,
ATWJICHIJINKOIb, (GeHos, (QopMaibAerull, aueTaablerujl, aleToH, MypaBbUHAs
KHUCJIOTA, YKCYCHAsI KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWJIMH, TUBUHWII, U3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHPOBAHHOCT, YMEHHS OMPEICIATh BHJI XHMHYECKOM CBS3H B
OpPraHUYECKUX COCIUHECHUSIX (KOBAJICHTHasT W HWOHHAs CBA3b, G- M T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCT, YMEHHUS TPHUMCHSTH ITOJOXKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemectB A.M. ByTiepoBa ajisi 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHUPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh COCTaB, CTPOCHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJIKEHOB, AJIKaJUCHOB,
AJKUHOB, AapPOMaTUYECKUX YIJIEBOJOPOAOB, CIUPTOB, AJIBACTHUIAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTIJIEBOJAOB (MOHO-, JU- M TIOJIMUCAXapUJIOB),
WJUTIOCTPUPOBATh ~ TFEHETUYECKYI0  CBA3b  MEXKAYy  HUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIMX XWMHYECKUX PEAKIUMHA C MCIOIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIAaTh HA KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHONW CIIOCOOHOCTH OPTraHUYECKUX COSTUHEHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOMU CBSI3U (G- U M-CBSA3M), B3AUMHOT'O BIIMSHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHUKHU
YTIIEBOJOPOAHOTO ChIphsi (HEe(Th, MNPUPOJHBIN Ta3, Yrojib), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOIOJICHUH, U3MEPCHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHUS;

cOPMHPOBAHHOCTh  yMCHHUS  IPUMEHSTH OCHOBHBIE onepanuu
MBICIIUTEIILHON JCSITCIIBHOCTA — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMATU3AIMIO, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBS3EU — JUISl U3YyUYECHUSA
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH: BBISBIISITH B3aMMOCBSI3h XUMHUYECCKUX 3HAHUN C
MOHATUSAMHU U TPEICTABICHUSIMH APYTUX €CTECTBCHHO-HAYYHBIX MPEIMETOB JJIA
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOrO0 €IWHCTBA MHUPA,
UCNOIb306aMb CUCTEMHBIC 3HAHUA 10 OPTraHUYECKONW XUMHUU IS OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO [IPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYETHI MO XUMUYECKUM



dbopMmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3NYECKUX
BEMMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJICHUI) XUMHUYECKON
dbopMysbl BEIIECTBA 1O M3BECTHBIM MACCOBBIM JIOJSIM XUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH: TPOTHO3UPOBATh, AHAIU3UPOBATH U OIIEHUBATH
C TO3UUUNA  DKOJOTUYECKOM  O€30MacHOCTH  TMOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIESITEILHOCTH YEJI0OBEKA, CBSI3aHHOM C IepepabOTKOM BEIECTB,
WCIIOJIB30BATh MOTYYEHHBIC 3HAHUS IS IPUHATHS TPAMOTHBIX PEIICHUH MmpooiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUN: CAMOCTOSTEIHHO TUIAHUPOBATH U MPOBOIHTH
XUMHUYECKUN DKCIEPUMEHT (MOJYyUYCHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PpEAKIUU YTJIEBOJOPOJOB pPa3IMUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 1O PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJCHUEM IPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAaMU M JIA0OPATOPHBIM 00OPYIOBaHHUEM,
dbopMyaMpoBaTh 1I€b HCCIEAOBAHMS, NPEACTABIATh B pa3iudHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI:

co0JIroAaTh MpaBUia SKOJIOTHYECKH 11€JIECO00Pa3HOro MOBEJCHUS B OBITY U
TPYJOBOM JEATEIIBHOCTH B IIEJSAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKaloIleH
MPUPOIHON CPEIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JIEMCTBUS HA IKUBBIE OPTraHU3MBbI
ONPENECTEHHBIX OPraHUYECKUX BENIECTB, MOHUMast cMbICH nokaszarens [1JK;

aHAM3UPOBATh IIEJIECO00PA3HOCTh MPUMEHEHUS OPTraHUYECKUX BEIIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOUIECHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITH II€JICHANPABICHHBINA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3TUYHBIX UCTOUHHUKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEpaTypa, CpelicTBa MaccoBoil nHpopmanuu, IHTepHET U apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadbarsbiBath €€ U UCIOJIb30BATh
B COOTBETCTBHUU C MOCTABJICHHON YueOHOM 3a1auei.

[IpenMeTHbie pe3ynbTaThl OCBOEHHUSI Kypca «OOIass W HeopraHuyeckas
XUMUS OTPa)KaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI:

0 MAaTepHAIbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX W TI03HABAEMOCTHU
SIBJICHUW TIPUPOJIbI, O MECTE M 3HAYCHUM XMUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U
e¢ pomu B O0OECIEYCHHH YCTOMYMBOTO pAa3BUTHSA, B pEUICHHH TMPoOIeM
9KOJOTUYECKOM, SHEPreTHYEeCKOW U MHILNEBOW O€30MaCHOCTH, B PAa3BUTHH
MEIIMIIMHBI, CO3JJaHMM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DSHEPruU, B
obOecrieueHN  PaIMOHAIILHOTO  MPUPOJONOIL30BaHMs, B  (OPMHPOBAHUU
MHUPOBO33pEHUs U OOMIe KyJbTYphl YEJIOBEKa, a TaKXke HKOJOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M IIPUPOTHOMN CPEJIE;

c(hOpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMON XUMHUYECKUX 3HAHUH, KOTOpas



BKJIFOYAET:

OCHOBOIIOJIATAKOIINE NOHATUS — XUMHUYECKUH 3JIEMEHT, aTOM, PO aToMa,
U30TOIIbI, 3JIEKTPOHHAs1 000JI0UKa aToMa, S-, p-, d-aTOMHbBIE OPOUTAIN, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHMSI aTroMmMa, TuOpuau3alusi aTOMHBIX OpOuTasiel, HOH,
MOJIEKYJIA4, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb  OKUCIICHUS,
XUMHYECKass CBs3b (KOBAJCHTHAs, MOHHAs, METaJJIM4YecKas, BOJOPOAHAs),
KPUCTAJUIAYECKAs] PEIIETKA, XUMUYECKas pEeaKuus, pacTBOpP, 3JIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, AJIEKTPOJIUTUYECKAss JUCCOLMALIMS, CTENEeHb JHUCCOLMUAIUY,
BOJIOPOAHBIA TOKa3aTelb, OKHCIUTENb, BOCCTAHOBUTENb, TEMJIOBOH d(PdeKT
XUMUYECKOHN peaKuu, CKOPOCTh XUMUYECKOUN peaKIni, XUMUYECKOE PABHOBECHE;

TEOPUM M  3aKOHBl  (TEOpUs  DIEKTPOJIUTHYECKOW  JIMUCCOLMALUH,
nepuoanuecknii 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEUIECTB,
3aKOH COXPAaHEHHMsI M MPEBpAIICHUS DHEPrUu NPH XUMUYECKHX PEaKUHUAX, 3aKOH
IIOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XUMHUH, MUPOBO33PECHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
NOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKHX SIBJICHHI; COBPEMECHHBIC
IIPEACTABICHUS] O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX;

IIPEACTABIICHUS] O MEXaHU3MaX XUMUYECKUX PEAKLUM, TEPMOJAUHAMUYECKUX
U KMHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAaHHs, 0 XMMUYECKOM PaBHOBECHUH,
pacTBOpax U AUCHEPCHBIX CHCTEMAX;

dakTonornueckue CBENCHHS O CBOWCTBAaX, COCTaBe, TMOIYYCHUH U
0€30MacHOM HCHOJIb30BAHUM BaXKHEHIIMX HEOPraHUYECKHX BEIIECTB B OBITY U
IPAKTUYECKON  JESATENbHOCTH  YEJIOBEKa, OOMIMX  HAy4YHbIX [PUHLHIAX
XUMHUYECKOTO TPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHbIC NPU3HAKU MOHATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOLIME MOHSTHS NpPU
ONMCAaHUU HEOPIaHUYECKUX BEIIECTB U X IIPEBPALLCHHUI;

c(OPMUPOBAHHOCTh YMEHUS HCHOJIb30BaTh XWMUYECKYI0 CHUMBOJIHUKY IS
cocraBieHUs: (GOpMyJl BEIIECTB M YpPaBHEHUH XHUMHUYECKUX  PpEaKIIUH,
cucremarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEJIBHBIX
BEILECTB;

chOpPMHUPOBAHHOCTh YMEHHUS ONPENENATh BAJIEHTHOCTb U  CTENEHb
OKHUCJIEHUS XUMHUYECKHUX DJJIEMEHTOB B COCIMHEHMSX, BHJ XWMHUYECKOW CBS3U
(KOBaJIeHTHasl, MOHHAsg, METaJUIMYecKas, BOJOPOJHAs), THUI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

c(hOpPMHUPOBAHHOCTh YMEHHS OOBSCHSATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAUIMUECKOW peIETKH, OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTH YMEHUI:

KJIaCCU(UIUPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HUX  COCTaBy,
XMMHYECKUE PEaKUH 0 Pa3IMYHbIM MPU3HAKaM (YUCILy U COCTAaBY pPEearupyronx
BELIECTB, TEIUIOBOMY J((EeKTy peakuuu, HU3MEHEHHIO CTENEeHEH OKHUCIIECHUs



3JIEMEHTOB, 0OPAaTUMOCTH, YUACTHIO KaTaJln3aTopa u Apyrue);

CaMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS M KPUTEPUHU ISl KIACCU(PUKALUU
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(OPMUPOBAHHOCTb YMEHHSI PACKPBIBATH CMBICI MEPHUOJUYECKOrO 3aKOHA
JA.MA. MenngeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATH3UPYIOILYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUH;

c(OpPMUPOBAHHOCTh YMEHUM:

XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHHE ATOMOB M HOHOB XHUMHUYECKUX
JJIEMEHTOB  IEPBOrO—4EeTBEPTOrO  IepuoAoB  Ilepmogmdeckorr  CHCTEMBI
JA.M. MenneneeBa, UCHNONB3ysd  NOHATHA  «DHEPr€TUYECKHUE  YPOBHW»,
«IHEPreTUYECKHe MOAYPOBHU», «S-, p-, d-aTOMHBIE OpOHWTANN», «OCHOBHOE U
BO30YXJIEHHOE YHEPTreTUYECKUE COCTOSHHS aTOMay;

OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U
UX COEAUMHEHUMH 1o ImepuojaM U rpynnam lleprogudeckoil  cucTeMbI
JI.1A. MeHneneeBa, BaJCHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh, YMEHMI: XapakTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHME T€HETUYECKOM CBSI3M MEXIY HEOPraHWYECKHMMH BELIECTBAMHU C
MOMOILBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTH YMEHUS PACKPHIBAThH CYIIHOCTH:

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI OCPEICTBOM COCTaBIICHHUS
ANIEKTPOHHOTO ©OanlaHca JSTUX pEaKkIuil; peakuuid HOHHOTO OOMeHa WyTEM
COCTABJICHMSI MX MTOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHMIA;

pEaKIMI TUAPOIIN3A;

peaxkuuii KomiiekcooOpa3zoBaHus (Ha IpUMepe THIPOKCOKOMIUIEKCOB LIMHKA
U QIIOMUHUSA);

Cc(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HPOTEKAHUS
XUMHUYECKUX PEAKIM C YYETOM HMX DHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOW pEakIuu B 3aBHCUMOCTH OT pa3IMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEILEHUS XUMUUYECKOI'O0 PAaBHOBECHS 101 BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniuin Jle [larensbe);

cOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XHUMHUYECKHE PpEaKIIUH,
JeXallue B OCHOBE NPOMBIIUICHHOIO IOJYYEHHS] CEPHOM KHCIOThI, aMMHUaKa,
oOmre HaydHble MPUHIMUIBI XUMHUYECKUX MPOU3BOJICTB; I€I€CO00Pa3HOCTD
IPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH M B OBITY C TOYKHU
3pEHHUs COOTHOUIEHUS! PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BIAJCHHUA CUCTEMOW 3HAHUM O METOJaxX HAyYHOTO
MO3HAHUS SIBICHUWA TPHUPOAbI — HAOMIOJEHUE, W3MEpEHUe, MOJCIMPOBaHNUE,
AKCIEPUMEHT (pEabHbIA U MBICIEHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHUS NPUMEHAMb ITU 3HAHUS IIPU SKCIIEPUMEHTAIBHOM HCCIICJOBAaHUM BEILECTB
U Uil OOBSICHEHUS] XUMHYECKHUX SBJICHUM, HMEIOLIUX MECTO B IPHUPOJE,
IIPAKTUYECKOM JESITEIBHOCTH YEJIOBEKA U B IIOBCEAHEBHOM KNU3HU;



c(hOpMHUPOBAHHOCTh YMEHUS BBISBISITH B3aMMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTEPUATHLHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS TPOBOJUTH PACUETHI:

C HCHOJIb30BAHHEM IIOHATHI «MaccoBasi JOJsl BELIECTBA B PacTBOpPE» U
«MOJISIpHAs! KOHLICHTPALIUS»;

Macchl BelllecTBa WM 00BbEMa rasza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00hEMY OHOTO M3 YUACTBYIOIINX B PEAKITUN BEIIECTB;

Ter10Boro 3 hexra peakium;

3HAQYEHUsI BOJOPOAHOrO IIOKAa3aTelisi PacTBOPOB KHUCIOT W IIEJIOYEH C
W3BECTHOM CTEMEHBIO TUCCOLUAIINY;

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CJIH OJIHO U3
HMCXOJHBIX BEIIECTB JAaHO B BHUJIC PACTBOpA C OMNPEACIEHHOM MAaCCOBOW MOJIEH
PacTBOPEHHOTO BEIIECTBA WK JaHO B U30BITKE (MMEET MPUMECH);

JIOJIM BBIXOJa IPOJIYKTA PEAKIINH;

00BEMHBIX OTHOIIICHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO TUIAHUPOBATH U MPOBOJUTH
XUMUYECKUH  JKCIEpUMEHT  (IpOBEleHHE  peakiuid  HMOHHOTO  OOMeHa,
MOATBEPKICHUE KaUECTBEHHOI'O COCTABA HEOPTAaHMYECKHUX BEILIECTB, ONPEECICHUE
cpedbl PacTBOPOB BEIIECTB C IOMOIIbIO HMHAMKATOPOB, HM3YYCHUE BIUSHUS
pasTUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOM  pEaKIUH, PEIICHHE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue»y u  «Hemeramisy) ¢
COOJIIOZICHUEM TIPaBUJI 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMHU U J1aOOpaTOPHBIM
obopynoBanueM, (GopMyIupoBaTh IE€Tb HCCIACAOBAHHS, IIPEACTABIATh B
paziuuHOi (hopMe pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLICHUBATH UX
JIOCTOBEPHOCT;

chOpMHUPOBAHHOCT,  yMEHHUH:  COONIOMATh  MpaBWIa  IOJb30BAHUS
XUMHUYECKOM TOCy/ol u JabopaTopHbIM 00OpYyJOBaHUEM, OOpallieHus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKLIMSIMH MO BBITOJTHEHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB, AKOJIOTHYECKU I1€JIeCO00Pa3HOr0 IMOBEJECHUS B OBITY U
TPYIOBOM JEATEIIBHOCTH B IEJISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPY KAIOILIEH
NPUPOJHONM Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JCHCTBHS Ha J>KHUBBIE OPraHU3MbI OIpPEACTIEHHBIX
HEOPraHUYECKHUX BEIIECTB, MOHUMas cMmbIca nokazareis [T/K;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISATH IICICHANPABICHHBINH TTOUCK
XUMUYECKON MH(MOPMAITIHU B PA3IMIHBIX HCTOYHUKAX (HaydHas U y9eOHO-Hay4dHas
JuTepaTypa, CpeacTBa MmaccoBoi uHpopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(MOpMaIiio, mepepadbaTrpeiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos
Ne KonTpoasn IpakTuye JuexkTpoHHbIe (HU(pPOBbIE)
HanmenoBaHmue pa3iesioB U TeM IPOrpaMMbI
n/n Bcero HbIE CKHe o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
Pa3nen 1. Teopernueckne 0CHOBbI OPraHMYeCKOM
XUMHHU
[Ipeamer oprannyeckon xumuu. Teopus
CTPOEHHUSI OPTraHUYECKUX coequHeHur A. M.
8
byrneposa
Hroro no pazneny 8
Paznen 2. Yruaesogopoasl
[IpenenbHble yraeBogOpOAbl — aJKaHBI,
[IUKJIOAJIKAHBI 5
HenpenenbHbie yrieBoaopoabl: alKeHbI,
aJIKaJIMEHBI, aJJKUHBI 14




ApomaThdecKkue yrieBoA0pOIbl (apeHbl)

8
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJOB U UX
nepepaboTka 4
["anoreHnpon3BOIHBIE YTIEBOIOPOIOB

4

Hroro no pazneny 35

Paznen 3. Kucinopoacoaepxamue oprannieckme
coeUHEeHUs
Cruptel. Genon

11
KapOoHuibpHbIe COeTUHEHUS: allbJICTU B U
keToHbl. KapOoHoBbie Kucia0Thl. CloKHbIE (DUPBL
Kupbl 21
YrneBobl

9

Paznen 4. A3orcoaeprkamye OpranHnyecKkue




COCANHCHUA

AMuHBI. AMUHOKHACIIOTHL. benku

12
Hroro no pazneny 12
Pazgen S. BbicokoMoJIeKyIsIpHBIE COeIMHEHUS
BBICOKOMONIEKYIIAPHBIE COCTMHEHUS
6
Hroro no pazneny 6
PesepBHOE Bpemst
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KITACC

Koan4yecTBO 4acoB

Ne HaumenoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HU(pPOBHIE)
KonTtpoibH IIpakTHyeck
n/n MPOrPaMMbI Bceero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTbl

Pasznen 1. Teopernueckue 0OCHOBBI XUMHUM

Crpoenue atoma. Ilepnoanueckuii 3akoH

u [lepuonnueckas cucteMa XMMHUYECKUX
9

sneMenToB /. 1. MennaeneeBa

CtpoeHnue BeniectBa. MHOroo6pasue
11 1

BEIIIECTB

XUMUYECKUE PEAKIIUU
19 1 3

Hroro no pazgeny 39

Pa3nen 2. Heopranmueckasi XuMust

Hemeranisl 31 1 3

Meraubl 23 1 2

Hroro no pazneny 54
Pasznen 3. Xumus u Ku3Hb




MeTtoapl mo3HaHU B XUMUH. XUMUA U

9
KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne n/m Tema ypoka

Bcero

yacoB

JlaTa

DJIeKTPOHHBIE HH(POBBIE
o0pa3oBaTe/bHbIE PecypChl

[Ipenmer u 3HaYE€HHE OPraHUYECKON
1 XUMUH, IPEJICTABIICHHE O MHOTO00pa3uu

OPraHN4YeCKUX COCMHEHUIN

DJEKTPOHHOE CTPOCHUE aTOMa yriiepoja
’ (ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).

BaneHTHble BO3MOKHOCTH aTOMa yriepoaa

XuMuyeckas CBI3b B OpTraHU4YCCKUX

COCIUHEHMAX. MeXaHU3MBbI O6paSOBaHI/I${

3 o
KOBJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBA3EU
Teopust CTpOEHU OPraHUYECKUX

4

coennHenuilt A. M. byrneposa




Bunbl nzomepun: cTpyKkTypHasi,
IIPOCTPAHCTBEHHAs. DICKTPOHHbIE
3P HEKTH B MOJIEKYJIaX OPraHMYECKIX

COE€NUHEHUN

[IpencraBienue o ki1accuukauu u
cucremarnyeckas Homenkinatypa (IUPAC)

OpPraHn4€CKuUX BCIICCTB

Knaccudukanus peakiuii B opraHu4ecKoi

XHUMHHN

CucreMaTusanus 1 00001IeHYE 3HAHUMT 110

TEMC

AJKaHBI: TOMOJIOTHUECKUUN PsiJl, O0IIIast
dbopMyna, HOMEHKIIATypa U U30MepHs,
AJIEKTPOHHOE U TPOCTPAHCTBEHHOE

CTPOCHUC MOJICKYJI

10

dusznyeckre U XUMHUYECKHE CBOUCTBA

aJIKaHOB




11

HaxoxeHue ankaHoB B IIpuponac.
Crioco051 MOJIYy4YCHHUA U IPUMCHCHUC

AJIKAaHOB

12

[ukmoankanel: obmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS M XUMHUYECKUX CBOMCTB, CITOCOOBI

MOJIYYCHHUA U TPUMCHCHUC

13

Pemenne pacu€rHbIxX 3a71a4 Ha
OTIpeieNICHUE MOJICKYISIPHON (HhOPMYIIBI
OpPraHUYECKOTO BEIIECTBA [0 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISIINX B €r0
coctaB. CucremaTusaius u 00001eHne

3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTUYECKUM Psifl, 001Ias
¢dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.

CTpyKTypHas U LUC-TPAHC-U30MEPUS




AJIKCHOB

duznyecKkue 1 XMMHUYECKHUE CBOMCTBA

15
ankeHoB. [IpaBuino MapkoBHUKOBa
Crioco0blI oJTy4yeHusl ¥ IPUMEHEHUE

16
AJIKEHOB
[TpakTrueckas paborta Ne 1 mo Teme

17 "[lonyuyeHue sTuIEHA U U3yUYEHHUE €TO
cBOMCTB"

Pemenue pacu€tHbix 3a/1a4 HA

18 OTIpeieNICHUE MOJICKYISIPHON (HhOPMYIIBI
OpraHUYECKOI0 BEIECTBA
AJKaJIMeHbI: CONPSIKEHHBIE,

19 M30JMPOBaHHbIE, KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOI'O CTPOSHUS
XUMHYECKHE CBOMCTBA COMPSIAKEHHBIX

20

TUEHOB

21

Crioco0blI 1oJTy4eHus: ¥ IPUMEHEHUE




AJIKaIMCHOB

AJIKMHBI: TOMOJIOTUYECKHH psiJl, 001Ias

¢bopmya, HOMEHKJIATypa, SJIEKTPOHHOE U

22
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ,
(hU3UYEeCKre CBONCTBA
23 XUMHUYECKHE CBOMCTBA AJIKNHOB
24 KauecTBeHHbIE peakiiy HAa TPOMHYIO CBSI3b
25 CriocoObl TOJTy4eHHUST ¥ IPUMEHEHUE AIKHHOB
Pemenue 3agayd: pacu€Thl 0 ypaBHEHUIO
26 o
XUMUYECKON peaKIuu
CucreMaTuzanys 1 0000IeH1Ee 3HAHUI 110
27
TEME
APpCHBI: TOMOJIOTUYECKUH psifl, 001mast hopmyiia,
HOMEHKJIaTypa. DJIEKTPOHHOE U
28

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII

OeH30m1a U TOJIyoOJ1a, UuX (bI/ISI/I‘ICCKI/Ie CBOMCTBA

29

XHUMHYECKHE CBOMCTBA ApCHOB: pCaKIINH




3aMCIICHUA

XHUMHYECKHE CBOMCTBA ApPCHOB: pCaKIINH

MPHUCOCANHCHUS, OKUCIICHUEC 'OMOJIOTOB

30
Oenzoia
Oco0EeHHOCTH XUMAYECKUX CBOMCTB
31
CTUpOJIa
Pemenue pacu€rHbix 3a/1a4 Ha
32 oTpeieNieHue MOJIEKYISIPHON (hOpMYIIbI
OpPraHUYECKOTO BEIIECTBA
Crioco06blI 1oJTy4eHus: ¥ IPUMEHEHUE
33
apeHOB
['eneTnveckast CBSI3b MEXKIy pa3InuHBIMU
34
KJIacCaMH YTJIEBOJIOPOIOB
PacuéTel Mo ypaBHEHUSAM XUMHUYECKHUX
35 peakuuii. Cuctematusanus u 00001IeHne

3HAHUH 110 TEME




[Tpupoansrii ra3. [lonytHbie HEDTAHBIC

36
ra3bl
KameHHbIi1 yroiib 1 IpOIyKThl €70
37
nepepaboTKu
HedTb u ciocoOb1 €€ epepaboTKy.
38 [IpumeneHue NpoayKTOB nepepaboTKu
HetH
['eneTnueckas CBSI3b MEXKIY pa3IMUHbIMU
39
KJIACCaMH yTJIEBOJOPOIOB
["asloreHonpon3BoIHBIE YIIIEBOIOPOIOB:
40 JJIEKTPOHHOE CTPOCHHUE; PEAKIINU
3aMEIleHHs TaJoreHa
JleficTBHE 1I€N0YEH Ha
41 raJIOr€HIIPOU3BOIHbIE. B3aumonencTeue
JUTAJIOTC€HAJIKAHOB C MAarHUEM U LIUHKOM
CucremaTtu3zanus 1 0000111eHNE 3HaHUH 110
42

pazaeny "YrieBogopossr"




43

KonTponbHas pabota no teme

"YraeBogopoib"

44

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
TOMOJIOTHUYECKHUH psij1, oOmmas popmyna,
CTpOCHHE MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, KiIaccuukamus,

¢busnveckne CBOMCTBA

45

XHUMUYECKUE CBOKMCTBA MPEAETbHBIX

OAHOATOMHBIX CIIMPTOB

46

CriocoObI oTy4eHHsI ¥ IPUMEHEHUE

OJHOATOMHBIX CIIMPTOB

47

[IpocTeie 3¢upbl: HOMEHKIIATYpa U
U30MepHUst, 0COOCHHOCTU (PUBNYECKUX U

XUMHYECKUX CBOICTB

48

MHoroaTroMHBIE CIIMPTHBI: 3TUJIICHTJIMKOJIb U

TIIMLOCPUH, UX (1)I/ISI/I‘~I€CKI/IC U XUMHNYCCKHUEC

CBOMCTBA




Crioco05b1 IMOJIYYCHUA U IPUMCHCHHUC

49
MHOTOaTOMHBIX CITUPTOB
DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3UUECKUE
50 .
cBoiicTBa. TokCHYHOCTH (peHOTA
51 XuMUYecKue cBoricTBa (heHola
Crioco0blI oNTy4eHus U IPUMEHEHUE
52
dheHona
[TpakTrueckas padota Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33124 10 TeMe
"Crupthl 1 peHoIBI"
Cucremaru3zanus u 0000IIeHUE 3HAHUM 110
54
TeMe
ANBAETHABl U KETOHBI: 3JIEKTPOHHOE
CTpOeHHE KapOOHUIILHOU TPYIIIIbL;
55

TOMOJIOTHUYECKHUE psijibl, 00mas hopmyia,

W30MEPUS U HOMEHKJIaTypa




AJ'IBI[GFI/II[BI 1 KCTOHBI: (I)I/ISI/IIIGCKI/IC

56 .
CBOMCTBA; pEaKLUU IPUCOECINHEHUS
Peaknuy oxncneHus M Ka4eCTBEHHBIE
57
peaKkuu aIbIerua0B U KETOHOB
CriocoObl OTy4eHUs aIbACTUIOB U
58
KETOHOB
OnHOOCHOBHBIE IIpeieIbHbIE KAPOOHOBBIE
59 KHCJIOTBI, 0COOEHHOCTH CTPOEHUS HX
MOJIEKYJI
N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
60 .
KHCJIOT, UX (PU3UYECKHE CBOWCTBA
XHUMUYECKUE CBOKMCTBA MPEAETbHBIX
61
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB MypaBbHHON
62 KHCI0Thl. MHOTrOOOpa3ue kapOOHOBBIX

KHUCJIOT




Oco0eHHOCTH CBOMCTB: HCIIPCACIIbHBIX U
ApOMAaTHYCCKUX Kap6OHOBI>IX,

JTUKapOOHOBBIX, THMIPOKCUKAPOOHOBBIX

63

kuciot. [IpencraBureny BeICIIMX

KapOOHOBBIX KUCIIOT

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
64

KHCJIOT

CriocoObI osTy4eHHst ¥ IPUMEHEHUE
65

KapOOHOBBIX KUCIIOT

CrnosxHbIe 2UPBL: TOMOJIOTUICCKUH PS/I,
66 obmas hopmysa, u3oMepus u

HOMEHKJIAaTypa

duznyeckre U XUMHUYECKHUE CBOICTBA
67

3¢upoB

Pemenune pacu€THBIX 3a7a4: IO YpaBHEHUIO
63 XUMHUYECKON PEAKIUH, HA ONPEAECICHUE

MOJIEKYJISIPHOI OPMYJIIBI OpraHUYECKOTro




BCIICCTBA

69

[TpakTrueckas padota Ne 3. Perenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME

"KapOonoBsie kucioTsl. CiioxHbIe 3pupsr"”

70

XKupsr: ctpoenue, pusnuecKkue u

XUMHUYECKHUE CBOKCTBA (THAPOITH3)

71

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTaTKU HEMPEIeTbHBIX

KUPHBIX KUCIOT. JKUpBI B IpUpoe

72

Mpbuia Kak cOJIM BBICHIUX KapOOHOBBIX
KHCIIOT, UX MoroIlee AeicTrue. Ilorsarue o
CHHTETHUYECKUX MOIOIIUX CPEICTBAX

(CMC)

73

['enernueckas cBS3b yIieBOAOPOIOB U
KHCJIOPOJICO/IEPKALUX OPraHNYECKUX

BCIICCTB

74

Pacuérnl o YpaBHCHUAM XUMHUYCCKUX




peaxkui

Cucrematuzanusa 1 0000IIeHHE 3HAHUH 110

75
Teme
OO6mrast xapakTepuCTHKa YTIIEBOJIOB U
76 KJIaCCU(UKAIUS YTIIEeBOIOB (MOHO-, I~ U
MOJIUCAaXapHUIbI)
MoHocaxapuibl: pU3HUECKUe CBOMCTBA U
77
HAXOXXJCHHUE B TIPUPOJIC
[TpuMeHeHHE TIIOKO36I, €€ 3HAUCHUE B
78
KHUBHCACATCIILHOCTH OpraHnu3mMa
Jlucaxapuapl: caxapo3a, MajlbTo3a U
79 nakTo3a. HaxoxaeHue B mpupoie u
PUMEHEHHE JINCAXaPH]IOB
[Tonmucaxapupl: CTPOSHUE MAKPOMOJIEKYI,
30 ¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA,

IIPUMEHEHHE




[Tonstre 00 HCKYCCTBCHHBIX BOJIOKHAX

81
Pemenue pacueTHbIX 3a7a4 Ha
]2 onpe/ieseHUe 07U BbIX0/a MPOIyKTa
pEeaKIH OT TEOPETUYECKH BO3MOXKHOTO
Cucrematusanusa 1 00001IeHAE 3HAHUN 110
83
pasueny
KoHntponbHas paboTta 1mo teme
34 "Kucnopoacoaepxaniue opraHu4ecKue
coeqrHeHnsa"
AMUHBIL: KJTaccuUKalus, CTPOCHHE
85 MOJICKYJI, 001ast opMyiia, H30MEpHs,
HOMEHKJIaTypa U (pU3NYECKHe CBOWCTBA
XHWMHYECKUE CBOMCTBA A (paTHIECKUX
86
aMUHOB
AHWJIMH: CTPOCHHE aHUJIMHA, 0COOEHHOCTH
87

XUMHYECKNX CBOMCTB aHHINHA




Crioco05b1 IMOJIYYCHUA U IPUMCHCHHUC

88
anupaTHYECKUX aMUHOB
AMUHOKHUCIIOTBL: HOMEHKJIATypa U
nu3oMepusi, GU3nYecKre CBOWCTRA.

89
OtnenpHbIEC IPEICTAaBUTENH O-
aMUHOKHCIIOT
XUMUYECKUE CBOMCTBA aMUHOKHCIIOT, UX

90 OMOJIOTHYECKOe 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 U TUIPOIN3 ENTUIOB

91 benku kak npupoHbIe TOJUMEPHI;
CTPYKTYpbI O€JIKOB

92 XuMUYeCKUe CBOMCTBA OEITKOB
A3zoTconeprKalye reTepoLuKINIECKue

93 coequHeHus. HykiaenHOoBbIE KUCIOTHI:
COCTaB, CTPOEHHE U OMOJIOTUYECKasl pOJib
[IpaxTuueckas padora Ne 4. Pemenue

94

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC




"A3oTcoAepKalre OpraHuuecKue

coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME
"Pacnio3HaBaHKie OpraHUYECKUX

coenuHeHun"

96

KonrponsHas paboTa o Teme
"A3oTCcoiepKalie OpraHu4ecKue

coenuueHus"

97

OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COG,I[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTC3a —IIOJIUMCPHU3alA U

IIOJINKOHACHCAIIUA

98

[Tnactmaccel. YTum3anus u nepepadoTka

I1aCTUKa

99

DnacToMepbl: HaTypaJlbHBbIH

CUHTCTUYCCKUC KAYTYKHU. Pe3una




Bomnoxkna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
100 CHHTCTHUYCCKUC. HOJII/IMepBI ClICOUuaJabHOI'O

Ha3Ha4YCHUA

[IpakTuueckas padora Ne 6. Pemenue

101 AKCIICPUMEHTAJIbHBIX 3a7a4 110 TEME 1
"Pacno3HaBaHue IJIACTMACC U BOJIOKOH"
O0001IeHE ¥ cucTeMaTh3alusd

102 M3YYCHHOTO MaTepuaia 1o TeMe |
"BbICOKOMOJIEKYJISIPHBIE COSUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Xumust: 10 knacc: yrioy6iaenHoe o0yuenue: yueOnux/Epemun B.B., Ky3pme HKO
H.E., dpo3noB A.A., JIynun B.B.; nox penakuueit Jlynuna B.B. M.IIpocenienue.
2023 r.

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
MHTEPHET

bu6mmoreka IJOK

POIII

MDOII

Sxnacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Ob6opynoBaHne IEeHTPA eCTECTBEHHO-HAYYHOM U TEXHOJIOTMYeCKOM
HanpaBJieHHOCTH «Touka pocray»

YUYEBHOE OBOPYJIOBAHUE
JlabopaTtopHoe o6opyaoBanue, nadoparopus «Habopsr OI'D mo xumum

ObOPYJOBAHUE JIJIs1 IIPOBEJJEHU JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPALIMA

[IpoexTop. HoyTOyKk.






























