rocynaperaennoe trojukernoe obineodpasoparensioe yupexienne Camapekoit obnacti
cpeanas oGuieobpazosatensuas mkona Ne3 ropoackoro okpyra Yanaesck Camapckoit oGacty
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o XUMHH



HaunmenoBaunue XUMUA
npeaMera

YpoBens, Kinacc Cpennee obmiee oopazoBanus, 10-11 kmace

KomnnuectBo yacoB mo | 11 kiacce
y4eOHOMY TUIaHY

- B HEJEIIIO 2
- BTOJ, 68
[Iporpamma ABtopckas  mporpamma  O.C.labpuenssna s 10-11  kmaccoB

o01meo0pa3oBaTeNbHBIX yupexaeHuit (6a3oBbliii yposens)/ O.C. ['abpuensn
— 4-¢ u3n., crepeorurt. — M.: [lpoda, 2017

Y4eOHukH I'a6puensn O.C. Xumus. 11 k. bazossriii yposens. — M.: Ilpoda, 2016.

PaGouass mporpamma mno xumum 10—11 kimaccoB cocTaBiieHa Ha OCHOBE TpeOOBaHHMU K
pe3yabTaTaM OCBOCHHSI OCHOBHOH 0O0pa3oBaTeIbHOW NpPOTPaMMBI CPETHEro oOmero oOpa3oBaHWs,
npeacTaBIeHHbIX B DenepaabHOM TOCYIapCTBEHHOM CTaHAapTe CpelHero oodmero oOpa3oBaHus,
aBTopckoi mporpammbl O.C.I'abpuensHa mist 10-11 xmaccoB 0o0mieoOpa3oBaTeNbHBIX YUPESKICHUN
(6a3oBBIi ypoBeHb). JlaHHas mporpaMma OTpa)kaeT o0s3aTeIbHOE JUIsl YCBOEHHUS B CpPEIHEW IIKOJe
coJiep)KaHue OOYUYCHUS 110 XUMUHU.

Ilnanupyembie pe3yJbTaThl 00y4eHUSA
¢ K MEeTAlIPpECIMETHBIM pPeE3yJbTaTaM OCBOCHUA OCHOBHOM O6pa3OBaTCHBHOﬁ IIporpaMMalI:

1) YMCHHUE CaMOCTOATCIILHO OIIPEACIIATE HCIIN ACATCIBHOCTU U COCTABJIATD IJIAHbI ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBIIATH, KOHTPOJIIMPOBATD U KOPPECKTUPOBATH ACATCIBHOCTD,
HCIIOJIB30BAaTh BCC BO3MOKHLIC PECYPCHI I JOCTUIKCHUSA ITOCTABJICHHBIX neiaeu u peajm3annun
IIJIAaHOB ACATCIBbHOCTH, BI)I6I/IpaTI> YCHICHIHBIC CTPATCTHU B PA3JIMYHBIX CUTYAUAX

2) yMeHHe POJYKTUBHO OOIIATHCS U B3aUMOICHCTBOBATh

B IIPOLIECCE COBMECTHOM JEATEIBHOCTH, YUUTHIBATh MO3ULIUU APYTUX YYACTHUKOB JEATEIBHOCTH,
3 PEKTUBHO pa3zpemaTb KOHQIHUKTEI,

3) BJIaACHUC HaBbIKaMH HO3H8.B3TCJ'ILHOI>1, yqe6HO'HCCHe,HOBaTeHLCKOﬁ n HpOGKTHOﬁ
ACATCIIBHOCTH, HABbIKAMHU PAa3pCUICHUA HpO6HCM; CIIOCOOHOCTH U TOTOBHOCTD K
CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHHUA ITPAKTUICCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX
MCTOA0B IIO3HAHUA,

4) TFOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSTEIIHHOMN I/IH(I)OpMaI_II/IOHHO-H03HaBaTeHLHOﬁ
ACATCIIbHOCTH, BJIIAACHUC HABbIKAMU MMOJTYYCHUS HCO6XOI{HMOﬁ I/IH(I)OpMaI_II/II/I us3 CHOBapCﬁ Pa3HbIX
TUIIOB, YMCHUC OPUCHTUPOBATLCA B PA3JIMYHBIX HCTOUYHUKAX I/IH(bOpMaI_II/II/I, KPpUTHYCCKU
OLICHUBATh U UHTCPIIPETUPOBATH I/IH(l)OpMaHI/II-O, MMOJIy4a€Myro U3 Pa3jIMYHbIX UCTOYHUKOB,

5) YMCHHUC UCITIOJIB30BaTh CPCACTBA I/IH(I)OpMaI_II/IOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJOT Ui
(nanee — I/IKT) B pCHICHHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIUOHHBIX 3a/1a4 C



coOuro/IeHreM TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE€30MTaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

6) yMEHHE OTIpeNieNATh Ha3HaueHHE U (PYHKLIUHU Pa3IMYHbIX COLMATbHBIX HHCTUTYTOB;

7) YMEHHUEC CaMOCTOATEIIbHO OLICHUBATh U IIPUHUMATDh PEHICHUSA, OIIPCACIIAOIINEC CTPATCTUIO
MOBCACHU, C YUCTOM I'pa’KAaHCKUX U HPABCTBCHHBIX HGHHOCTCﬁ;

8) BJIaICHUEC A3BIKOBBIMHU CPECACTBAMU — YMEHHUC ACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3pC€HU, UCITI0JIB30BAaTh AACKBATHBIC SI3BIKOBBIC CPEACTBA,

9) BJI1aACHHUC HAaBbIKaMH IMO3HABaTCIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHUsA COBEPITACMBIX HeﬁCTBHﬁ u
MBICIIMTCJIBHBIX ITPOLIECCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ, T'paHuIl CBOCTO 3HAHWA U HC3HAHUAA,
HOBBIX ITO3HABATCJIBHEBIX 3aJla4 U CPEACTB UX JOCTHIKCHUA,

* K JUYHOCTHBIM pe€3yJibTaTaM OCBOCHHUSA OCHOBHOI O6pa30BaTCJH)HOI71 IMporpaMMalI:

1) BocnuTaHue pOCCUNCKON rpaskJaHCKOM UJIEHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBO OTBETCTBEHHOCTH niepes PoauHoM, roprocty 3a ¢cBoM Kpai, cBoro Poauny,
IIPOIIJIOE U HACTOALIEE MHOTOHALIMOHAIIBHOIO Hapoaa Poccnn, yBaxkeHUe K rocyapCTBEHHBIM
cumBoiaM (rep0, ¢iar, THMH);

2) dhopMHupOBaHKE TPAKIAHCKOHN IMO3UITNH KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHICKOTO
00111eCTBa, OCO3HAIOIET0 CBOM KOHCTUTYLIUOHHBIE IIPaBa U 00A3aHHOCTH, YBa)KAIOLIETO 3aKOH U
IPaBOMNOPSIIOK, 00J1a1a0IIEr0 YYBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO
IPUHUMAIOILET0 TPaJUIMOHHbIE HALIMOHAJIbHBIE U O0IIeYeIOBEYECKIE I'YMAaHUCTUYECKHE U
JIeMOKpaTH4YeCKHe [IEHHOCTH;

3) TOTOBHOCTH K citykeHHnto OTeuecTBy, €ro 3aiure;

4) chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYP, & TAKXKE Pa3IHIHBIX POopM
0O0I1IeCTBEHHOT'O CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B IMOJIIUKYJIBTYPHOM MHpE;

5) chopMUPOBAaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHUS B COOTBETCTBHH C
00111e4YeI0BEUECKUMU IIEHHOCTSIMHU U UeallaMH IPaskJIaHCKOTO OOIIECTBA; TOTOBHOCTD U
CIIOCOOHOCTh K CAMOCTOSITENILHOM, TBOPUYECKOW U OTBETCTBEHHOM 1€ATEIHHOCTH;

6) TOJIepaHTHOE CO3HAHUE U MTOBEACHUE B MOJIUKYIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JIUAJIOT C IPYTMMH JIFOJIbMH, TIOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh O0IINE LENH U
COTPYAHUYATH JJISl UX JTOCTHKECHHUS;

7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMHU MJIA/IIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIeA0BATENBCKOM, TPOSKTHOM U APYTHX
BUJaX JEATEIBHOCTH;

8) HPaBCTBEHHOE CO3HAHNUE U TIOBE/ICHHE HA OCHOBE YCBOCHHSI O0IICUETIOBEUSCKHUX [IEHHOCTEH;

9) TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaM000pa30BaHUIO, Ha MPOTSXKEHUN
BCEH KU3HU; CO3HATEIFHOE OTHOIICHNE K HEMTPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIICITHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JESTEHHOCTH,



10) screTndeckoe OTHOIIEHUE K MUPY, BKJIIOUYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEH HBIX OTHOLICHUH;

11) mpunATHE U peanu3anus HEHHOCTE! 37J0pOBOro U 6€30MacCHOTr0 00pa3a KU3HHU, IOTPEOHOCTH
B (PM3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITUAX CIIOPTHBHO-03I0POBUTEIIBHOM
NeSITeTbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aIKOT oIS,
HapKOTHKOB;

12) GepesxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHUE K (PU3UYECKOMY U
IICUXOJIOTMYECKOMY 3/10pOBbIO, KAK COOCTBEHHOMY, TaK U APYTUX JIIOJIEH, yMEHUE OKa3bIBAThH
IEPBYIO IOMOLIb;

13) oco3nanHbI# BEIOOp OyayIIei mpodeccun U BO3MOKHOCTEH peain3aiuy COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB; OTHOIIICHUE K TPO(HECCUOHATLHOM AeSITEIbHOCTH KaK BO3MOYKHOCTH YUaCTHS
B PEIICHUU JINYHBIX, OOMIECTBEHHBIX, FOCYJAPCTBEHHBIX, OOIIEHAIIMOHABHBIX MTPOOIIEM;

14) chopMUPOBAHHOCTD HKOJIOTHIECKOTO MBIIUICHHUS, TOHUMAaHUS BIUSHHS COLUATBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IIPUPOIHON U COLIMATILHON Cpelibl; MPpUOOpETeHNE
OIIbITa 3KOJIOTOHAINPABICHHOMN AEATEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIECHUE K CO3/ITAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS IIEHHOCTEN
CEMECIMHOM KU3HMU,

B pe3yabTare nzyuenusi yued0HOro npeamera «XuMus» Ha YPOBHe CpeaHero oo1ero
0o0pa3oBaHuMA:

BbinyckHHUK Ha 6a30BOM YPOBHE HAYYHUTCH:

—  packpbIBaTh Ha IPUMEPAX POJIb XMMUU B (HOPMUPOBAHUU COBPEMEHHOIN HAy4YHOM KapTHHBI MHpa
U B IPAKTHUYECKON JeSITEIbHOCTH YEJIOBEKA;

—  JIeMOHCTPUpPOBaTh Ha IMpHMEpax B3aUMOCBSA3b MEXIY XUMHEH U JIPYrUMH €CTECTBEHHBIMHU
HayKaMu;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMHUecKoro ctpoeHust A.M. bytneposa;

— noHMMaTh ¢u3ndeckuil cmpicn [lepuoguueckoro 3akona JI.M1. MenzaeneeBa U Ha €ro OCHOBE
OOBSCHATh 3aBUCHUMOCTb CBOWCTB XMMHUYECKHUX JJIEMEHTOB M OOpa30BaHHBIX HMH BEIECTB OT
JIEKTPOHHOTO CTPOEHUS aTOMOB;

—  OOBACHATH MPUUYUHBI MHOTOOOpa3us BELECTB HA OCHOBE OOIIMX IMpeJICTaBIeHUH 00 UX cocTaBe
U CTPOCHMY;

— IpPUMEHATH INPaBWJIA CHCTEMAaTHYECKONM MEXIYHApOJHOW HOMEHKJIATyphl KakK CpelCcTBa
pa3anyeHus U UACHTU(UKALIMY BELIECTB 110 UX COCTaBY U CTPOEHUIO;

—  COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbI OPraHMYECKUX BELIECTB KaK HOCUTENIEH
MH(OPMALIM O CTPOEHUHU BEIIECTBA, €r0 CBOMCTBAX U IMPHHAJJIEKHOCTH K OIpPENEICHHOMY KJaccy
COECIMHEHHH;

—  XapakTepu30BaThb OPraHMUYECKUE BEILECTBA [0 COCTABY, CTPOEHUIO U CBOWCTBAM, YCTaHABIINBATh
IIPUYMNHHO-CJIEICTBEHHBIE CBSI3U MEXKy JTaHHBIMU XapaKTEPUCTHUKaMH BEILECTBA;

—  IPUBOJIUTH IPUMEPBI XUMUUECKHUX PEAKLUI, pACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUITMYHBIX
MPEJCTaBUTENEH KIIACCOB OPraHUYECKHUX BEILIECTB C LIENbI0 UX MIECHTU(UKAUU U 00BsICHEHUST 001acTH
IIPUMEHEHHUS;

—  IPOTHO3MPOBATh BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKHX peaklMii Ha OCHOBE 3HAHUN O THUMax
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX pEeaKIMOHHON CIIOCOOHOCTH;

— HUCIOJB30BaTh 3HAHUS O COCTaBe, CTPOCHHMM W XHUMHUYECKHMX CBOMICTBaxX BEIIECTB s
0€301MacHOr0 NPUMEHEHUS B IPAKTUUECKOH 1eATeIbHOCTH;



—  TPHUBOJIUTH MPUMEPHI MPAKTHYECKOTO HCIIONB30BAHMS TPOIAYKTOB IepepadOTKu HEPTH U
MPUPOJHOTO Ta3a, BHICOKOMOJICKYISIPHBIX COCAMHEHUU (MOJIMATHIICHA, CHUHTETHUYECKOTO KaydyKa,
aIleTaTHOTO BOJIOKHA);

—  TIPOBOJMTH ONBITHI IO PACIIO3HABAHUIO OPTAaHUYCCKUX BEIISCTR: TJIUICPUHA, YKCYCHON KHUCIIOTBI,
HENpPEICIbHBIX JKAPOB, TJIIOKO3BI, Kpaxmajia, OCJIKOB — B COCTaBe IMINEBBIX MPOIYKTOB U
KOCMETHYECKHX CPEJICTB;

— BJAJETh MpaBWIaMH M TpUeMaMd O0e30macHON padoThl ¢ XUMHYECKHMMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

—  yCTaHaBIWBATh 3aBUCHMOCTh CKOPOCTH XHWMHUYECKOW PEAKIUU M CMEHICHHS XUMHYECKOTO
paBHOBECHsI OT PA3IUYHBIX (AKTOPOB C LEIHIO OMPEICIICHUS ONTHUMAIBHBIX YCIOBUH MPOTEKAHUS
XUMHYECKHUX TIPOIECCOB;

—  TPHBOJUTH IPUMEPHI THIPOJIHM3a COJICH B IIOBCEAHCBHOM KU3HHU YEJIOBEKa;

—  TPHBOJUTH  NPUMEPHl  OKHCIUTCIBHO-BOCCTAHOBUTEIBHBIX  PEAaKIMH B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HECATSIIBHOCTH OPraHu3MOB;

—  TPHBOJUTH HPHUMEPHl XUMHYECKHX PEAKIHH, PacCKPBIBAIOIIUX OOIIME XHMHUYECKHE CBOWMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

—  TIPOBOAMTH pacUeThl Ha HAXOXKICHHEC MOJCKYJISIPHOW (DOpPMYyNBl yrieBOIOpOAa MO MPOAYKTAM
CTOPaHHUS U TI0 €r0 OTHOCUTEIIEHOM TNIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €T0 COCTaB;

— BJAJETh TMpaBWIAMH OE€30MaCHOTO OOpalieHus ¢ €IKUMH, TOPIOYNMH H TOKCUYHBIMU
BEIIICCTBAMM, CPEJICTBAMU OBITOBOM XHUMHH;

—  OCYHICCTBJISATh IMOMCK XUMHYECKOW WHGOpMAMKM 1O HA3BaHUSAM, WACHTU(DUKATOPAM,
CTPYKTYpPHBIM (hOpMYyJiaM BEIIECTB;

—  KPHUTUYECKU OIICHMBATh W WHTEPIPETUPOBATh XUMHUYECKYH) WH(POPMAIHUIO, COJEPIKAIILYIOCS B
COOOIICHUSAX CPEACTB MAacCOBOM MH(popManuu, pecypcax MHTepHETa, HAyYHO-TIOMYJSPHBIX CTaThsIX C
TOYKH 3PCHHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IEJISAX BBISBICHUS OMIUOOYHBIX CYXKICHUU H
(dbopMupoBaHHs COOCTBEHHOH MO3HIINM;

—  TPEINCTaBJSITh IYTH PEIICHUS TJIO0AIbHBIX MPOOJIEM, CTOSIIUX TMEpea YeIIOBEYSCTBOM:
IKOJIOTHYECKUX, SJHEPTETUICCKHX, CBIPhEBBIX, H POJIb XUMHHU B PEIICHUU 3TUX MIPOOIIEM.

BLIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYIUT BOZMOKHOCTH HAYIUTBHCH:

—  ULTIOCMPUPOBAmMb HA NPUMEPAx CMAHOGIEeHUE U IBONIOYUID OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3TUYHBIX UCIOPUYECKUX IMANAX ee Pa36umusi;

—  ucnonvzoeams Memoobl HAYYHO20 NO3HAHUS NPU  BbINOJHEHUU NPOeKmMo8 U YuebHO-
UCCe008AMENbCKUX 3a0aU NO U3VHUEHUIO CEOUCME, CHOCOD08 NOJYUEHUS U PACNO3HABAHUS OPSAHUYECKUX
seuecms;

—  00®ACHAMb NPUPOOy U CNocoObl 00PA308AHUS XUMUHECKOU C653U. KOBALEHMHOU (NOJAPHOU,
HeNoIAPHOL), UOHHOU, MEMALIULECKOU, B000POOHOU — C Yelbl0 ONPeOeNeHUsl XUMUYECKOU aKmMUGHOCMU
seuecms;

—  YCMAaHaenueamv 2eHeMmudeckyio C6s:13b  MedNCcOy KIACCAMU OpPeaHU4ecKux eeujecms Ois
000CHOBAHUSL NPUHYUNUATLHOU B03MONCHOCMU NOLYYEHUS. OP2AHUYECKUX COCOUHEHUN 3A0AHHO20
cocmasa u CmpoeHusi,

—  YCMaumaenusamsv 63auMocesizu medxcoy Gakmamu u meopuel, NPUYUHOU U CleOCmeuem npu
ananuze NpooONeMHbIX CUMyayull U 0OOCHOBAHUU NPUHUMAEMbIX DeuleHUutl HA OCHO8e XUMUYECKUX
3HAHULL.



Coaep:xaHue TeM y4eOHOI0 Kypca
11 kaacc
Tema 1. CTpoenue atoma
OCHOBHBIE CBEAECHUS O CTPOCHHM aroma. SAapo: MPOTOHBI W HEUTPOHBI. M30TOMBI. DJIEKTPOHHBI.
DnexTpoHHas 000104YKa. DHepreTuyeckuil ypoBeHb. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI04eK
aTOMOB 3JIEMEHTOB 4-TO M 5-TO mepuoAoB nepuoaudeckoi cuctemsl JI. M. MenaeneeBa (mepexoIHbIX
anemeHToB). [lonste 00 opOuTaNsX. S- uUp-opOUTATU. DIJIEKTPOHHBIE KOH(HUTYpalMK aTOMOB
XUMHUYECKUX IJIEMEHTOB.
Ilepuognueckuii 3axkon [I. M. MenneneeBa B cBere yueHus o crpoeHuu aroma. Otkpsitue [ U.
MenzeneeBbIM IEPUOJUUECKOIO 3aKOHA.
[Teproandeckast cucrema xummuueckux snemMeHToB J[. M. MeHneneeBa — rpadudeckoe oToOpakeHue
[IEPUOINYECKOr0 3aKoHa. (DU3MYECKHUH CMBICI MOPSJAKOBOTO HOMEpa 3JIEMEHTA, HOMEpa Iepuoaa u
HOMepa rpynibl. BaneHTHble 351eKTpoHBI. [IpuunHBI M3MEHEHHSI CBOMCTB 3JEMEHTOB B NEpUOAaxX M
rpynmax (TJaBHBIX MOATPYMIax).
[TonoxeHne BOgOpoAa B NEPUOJUYECKON CUCTEME.
3HaueHue NMepruoJIUYECKOro 3aKOHa U NEPUOANYECKON CUCTEMbl XMMHUYECKUX 31emMeHToB J. 1. Menne-
JieeBa JUIsl pa3BUTUS HAYKH U IOHUMAaHUSI XUMAYECKOM KapTUHBI MUpAa.
Tema 2 CTpoeHue BemecTBa
WNonnas xumuueckas cBs3b. Katuonsl u annonsl. Kinaccudukanus nonos. MoHHble KpHCTaNIMUECKUE
pemietku. CBOMCTBa BEUIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.
KoBasieHTHast xumuueckasi CBA3b. DJIEKTPOOTpULATENbHOCTh. [lonsipHas M HenossipHask KOBAJEHTHBIE
cBs3u. Junonb. IlonspHOCTh CBSI3M U MOJNAPHOCTH MOJIEKY/bl. OOMEHHBIN M JTOHOPHO-AaKIIENTOPHBII
MEXaHU3MBbI 00pa30BaHUsl KOBAJICHTHON CBA3H. MOJIEKYJISIPHBIE M aTOMHBIE KPUCTAJUIMYECKHUE PEIIETKH.
CBoiicTBa BEUIECTB C 3TUMH THUIIAMU KPUCTATUIMYECKUX PEIIECTOK.
Mertannudeckass XxumMuueckass cBA3b. OCOOEHHOCTH CTPOEHHS aTOMOB MeTajuioB. MeTannuyeckas
XMMHMUECKas CBS3b M METAJUIMYecKas Kpucramindeckas pemerka. CBOICTBa BEIECTB C 3TUM TUIIOM
CBSI3H.
Bonoponnas xumuueckas cBsi3b. MeXMOJEKyJIsApHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBSI3b.
3HayeHue BOJJOPOTHOM CBSI3U /ISl OpraHU3aluu CTPYKTYp OHOMONINMEpPOB.
[Tonumepsl. [1nacTMacchl: TEPMOILIACTHI M PEAKTOILUIACTHI, UX MPEICTaBUTENN U MpUMEeHeHne. BookHa:
MPUPOHbIE (PACTUTENbHbIE U JKUBOTHBIE) U XUMHUYECKHE (MCKYCCTBEHHBIE U CHHTETHYECKHE), UX
MPEACTAaBUTENN U IPUMEHEHHE.
["a3o000pa3Hoe cocTosiHMe BelecTBa. Tpu arperaTHbIX COCTOSTHUS BOABL. OCOOCHHOCTH CTPOCHHUS T'a30B.
Mounsipablii 00b€M ra3000pa3HbIX BEIIECTB.
[Ipumepsl ra3000pa3HbIX MPUPOAHBIX CMECEH: BO3IYX, NMPUPOAHBIA Tra3. 3arpsi3HEHUE aTMOCQepbl
(KUCTIOTHBIC JJOKIU, TAPHUKOBBIN 3¢ (DeKT) 1 00pbda ¢ HUM.
[IpencraBuTenu ra3000pa3HBIX BEUIECTB: BOJOPOJ, KUCIOPO, YIJIEKUCIbIN ra3, aMMHak, TuieH. Ux
NoJIy4eHue, coOupaHue 1 pacrio3HaBaHUe.
XKunkoe cocrosaue BemecTBa. Bona. [lorpebnenue Bobl B OBITY U HAa TPOU3BOACTBE. JKECTKOCTh BOABI
U CIIOCOOBI €€ yCTPaHEHHUs..
MunepanbHbIe BO/bI, UX HUCIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX LIETSX.
Kunkue KpucTaJbl U UX TPUMEHEHUE.
TBepnoe coctosHue BeulecTBa. AMOp(dHbIE TBep/ble BEIIECTBa B MPUPOAE U B KU3HU YeNOBEKa, UX
3HaYeHHUe U MpuMeHeHne. Kpucraiinieckoe CTpOeHHE BEIECTBA.
HucnepcHble cucteMsl. [loHsATHE 0 qUCTIEpCHBIX cucTeMax. JlucnepcHas ¢asza u JUCIIepCUOHHAs cpela.
Knaccudukanus IucrepcHbIX CHCTEM B 3aBUCHMOCTH OT arperaTHOrO COCTOSTHUS JUCTIEPCHOM Cpellbl U
JMCTIEPCUOHHOM (pa3bl.
I'pyboaucniepcHble CUCTEMBI: SMYJIbCUH, CYCIIEH3UH, a3PO30JIH.
ToHKOOUCTIEPCHBIE CUCTEMBI: T€IU U 30J1U.



CocraB BemecTBa M cMeced. BemiecTBa MOJIEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

ITonsTre «10as» i1 €e pa3HOBUAHOCTH: MaccoBas (J10Ji 3JIEMEHTOB B COEIMHEHUH, A0Js1 KOMIIOHEHTA B
CMecH — JI0JIsl TIpUMeceH, 10151 paCTBOPEHHOTO BEIIECTBA B pacTBOpe) U oObeMHas. J{ons BeIxoa mpo-
IYKTa peakuu OT TEOPETHUECKHU BO3ZMOYKHOTO.

Tema 3. XuMnuecKue peakuuu

Peakuuu, naymue 0e3 MU3MEHEHMsI COCTaBa BEIIECTB. AJUIOTPONMS M aJUIOTPOIHBIE BUAOW3MEHEHUS.
[TpuuuHBl ammoTponuu Ha TpUMepe MOoAMQUKAIUMK KHcIopoaa, yriepoga u ¢ocdopa. O30H, ero
Omooruveckast pob.

N3omepsl 1 uzomepus.

Peaknuu, naymue ¢ 13BMEHEHUEM COCTaBa BelEeCTB. Peakuuu coeMHEeHUs, Pa3aoKEeHUs, 3aMEICHHS U
oOMeHa B HEOPraHMYeCKOW M OpraHUYecKOr Xxumuu. Peakuum 5k30- U 3HIOTepMUYeckue. TernoBoit
3¢ (deKT XUMHUYECKON peakluud M TEePMOXHUMHUYECKHE ypaBHEHHsS. Peakiuu ropeHusi, Kak YacTHBIN
Cly4dail 9K30TePMUYECKUX PEaKIUM.

Ckopocth xumuueckoi peakuuu. CKOpOCTh XUMHYECKOHW peakuuu. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKON PEaKIUU OT MPUPO/Ibl PEAruPYIOIINX BEIIECTB, KOHIICHTPAIIMH, TEMIIEPATYPHI,

IJIOLIA/IM TIOBEPXHOCTH CONPUKOCHOBEHUS U KaTanuzaTopa. Peakuuu romo- u rereporennsle. [lonstue
0 Katanu3e W Karamuzaropax. DepMeHThl Kak OHMOJOTMYECKHE KaTalu3aToOpbl, OCOOCHHOCTH HX
(GyHKIIMOHUPOBAHHS.

OObpatumocTh XuMUYeckux peakiuii. HeoOpatumeie u oOpatuMble Xumuueckue peakuuu. CocTossHue
XMMHUYECKOTO PaBHOBECHSI AJIsi OOpATUMBIX XMMHUYECKUX peakiuii. CrocoObl CMENIeHUs] XUMHYECKOTO
paBHOBecHsI Ha IpUMepe CUHTe3a amMuaka. [lonarue 00 OCHOBHBIX HAyYHBIX MPUHIIUIIAX TPOU3BOICTBA
Ha [IpUMEpe CUHTE3a aMMUAKa WJIM CEPHOM KUCIIOTBHI.

Poine Bogpl B xumuueckoil peakuuu. Mctunabie pactBopbl. PacTBopuMocTh 1 Kilaccu(uKanys BEIeCcTB
10 3TOMY IPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMbBIE U HEPACTBOPUMBIE BEILLIECTBA.

DNEKTPOIUTHI U HEIEKTPOIUTHI. DIIEKTpOJIMTHUECKast quccouuanus. KucioTsl, OCHOBaHUS U COJIU C
TOYKH 3PEHUS TEOPUH IEKTPOIUTHUECKOMN TUCCOIHAIINH.

XUMHYECKHE CBOMCTBA BOJBI: B3aUMOJIEUCTBUE C METAJIJIAMU, OCHOBHBIMU U KHUCJIOTHBIMU OKCHAAMHU,
pas3ioxkeHue u 00pazoBaHue KPUCTAIUIOTUIPATOB. Peakiiuu rupaTaiy B OpraHM4ecKol XUMHUU.
l'unponu3 opraHuuYeckux W HEOpPraHWyeckux coeauHeHui. HeoOpatumebrii rugponu3. OOpaTuMbIi
TUAPOJIA3 COJIEH.

['unponu3 opraHUYeCKUX COEIMHEHUN U ero MPaKTUYECKOE 3HAYEHHWE Uil MOJIyYE€HHUS THIPOIU3HOTO
cnupra U Mbuta. bronorudeckast posib THIPOIN3a B INIACTUYECKOM U SHEPT€TUYECKOM OOMEHE BEILIECTB
Y DHEPTUHU B KIIETKE.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peakiui. CteneHb okucienus. Onpesenenrue CTeneHn OKUCICHUS
no gopmyrne coenuHenus. [loHsATHE 00 OKHUCIMTETHHO-BOCCTAHOBUTEIBHBIX peakuusx. OKucleHue u
BOCCTAaHOBJIEHUE, OKUCIIUTENb U BOCCTAHOBUTEb.

DneKkTponn3. DJAEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBINA MPOLIECcC. DIEKTPOJIN3 PACIIABOB U
pacTBOpPOB Ha mpuMmepe xjiopuaa Harpusa. lIpakTuyeckoe mNpUMEHEHHE BJIEKTPOJIh3a. JIEK-
TPOJIUTHUECKOE MOTYyYEHHE aTIOMUHUS.

Tema 4. BemmecTtBa 1 uxX CBOiiCTBa

Hemetannpl. CpaBHHTENbHAS XapaKTEPUCTHKA TAJOTCHOB KaK HauOoliee TUIMYHBIX MpeICcTaBUTENeH
HeMeTalsIoB. OKHCIUTENbHBIE CBOWCTBA HEMETAIIOB (B3aUMOJICHCTBUE C METaUIaMU U BOJOPOJIOM).
BoccranoButenpHbBIE CBONCTBA HEMETAUIOB (B3aMMOJICHCTBHE C 0OoJee DIeKTPOOTPUIIATETHHBIMU
HEMETa/UlaMUd M CJIOKHBIMHU BEIIECTBAMU-OKUCIUTENIMU). MeTtaiibl. B3anmojeiicTBre MeTallIoB C
HEeMeTallJlaMH (XJIOpOM, Cepod M KHUCIOPOAOM). B3ammojeicTBre IMIETOYHBIX U IIEIOYHO3EMETbHBIX



METAJIJIOB C BOAOW. DJIEKTPOXMMMUECKUN DPsii HAIPsDKEHUH MeTauioB. B3aumonelicTBue METauIOB C
pacTBOpaMH KHCIIOT U cosiel. ATIOMUHOTepMUs. B3anMoneiicTBre HATpUs C ITAHOJIOM U (PEHOIIOM.
Kopposus meramnos. [ToHsATHE 0 XMMUYECKOH U 3IEKTPOXUMHUYECKONH KOppo3uH MeTamioB. CrocoOb!
3aIIUATHl METAJIOB OT KOPPO3UHU.

Kucnotsr Heoprannyeckue u oprannyeckue. Kimaccuduxarus kucnot. XuMuyeckue CBOMCTBA KUCIOT:
B3aUMOJICHCTBUE C METAJUIaMHU, OKCHUAAMHU METAJIOB, TMAPOKCUAAMH METAIIOB, COJISIMHU, CIIMPTaMHU
(peakuus stepuduxanmn). OcoObie CBOICTBA a30THOM M KOHIIEHTPUPOBAHHOMN CEPHOIl KUCIIOTHI.
OcHoBaHMsI HEOpraHWYeCcKHe U oprannyeckre. OCHOBaHUS, X KiIaccu(puKanus. XUMUYECKUE CBOMCTBA
OCHOBaHMM: B3aWMOJICUCTBUE C KHUCIOTAMH, KHUCJIOTHBIMM OKCHAAMU U COJSIMHU. PasioxeHue
HEpPAaCTBOPUMBIX OCHOBAHUU.

Comu. Knaccudukaius coneil: cpeHue, KUCIble U OCHOBHBIC. XMMUYECKHUE CBOWCTBA COJICH: B3aMMO-
JNEUCTBUE C KUCIOTAMM, IIE€JI0YaMU, MeTAJJIaMu U coJiaMHu. [IpencraBurenu coneil u ux 3HadeHnue. XJo-
pua HaTpHs, KapOoHaT Kayblus, ¢ocdaT Kaublus (CPEeAHUE COJN); THAPOKAPOOHATHI HATPHUS U aMMO-
HUs (KHCJIBIE COJN); ruapokcokapoonat meau (1) — mamaxut (OCHOBHAsS COJIb).

KauecTBeHHbIE peakuuu Ha XJIOpHI-, Cylbdar-, 1 KapOOHAT-aHMOHBI, KATHOH aMMOHHS, KaTHOHBI
xenesa (1) u (111).

I'eneTndeckass CBA3b MEXKIYy KJIacCaMH HEOPraHWYECKHX W OpraHu4ecKkux coennHeHuil. [lonsarme o
IFEHETUYECKOM CBS3M M TEHETHYECKuX psaaax. ['eHermdeckuid psax meramia. ['eHeTMUecKun psj
HeMmeTaiia. OcOOEHHOCTH T'€HETUUECKOT 0 psiJia B OPraHUYECKON XUMUH.

Tema S

3HaueHHe XUMUHU IS )KU3HU YEJIOBEKa

11 kjacc
Ne Hassanue tembl KomnuectBo KoHTposbHBIC [IpakTraeckue
4acoB paboThI paboThI
1 Crpoenue aToMa u 6 1
nepuoguueckuit  3akon . U.
Menneneena
| 2 | Crpoenue BeniecTBa | 20 H 1 H 1 ‘
| 3 | XUMHUYECKUE PEAKIUU | 20 H 1 H ‘
| 4 | BemecTBa 1 ux cBOlCTBa | 17 H 1 H 2 ‘
| 5 | XUMHSA U )KU3HD | 5 H 1 H ‘
[6 | BCETO | 68 [ 5 | 3 |







