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PABOYAS ITPOI'PAMMA
yueOHOro npeamera «XumMus»

Juist obyyarommxes 9 kiaccos

Yuurtens: bBaesa JLA.
YUHTEIb XUMHH
BBICIICH KBAIMHKALMOHHON KaTeropuu

[nnoso 2022 /2023 yueGubiii roj



1.Ilmanupyemble pe3y/ibTAThl OCBOCHHUS Y4eOHOI0 mpeaMeTa.

JIMYHOCTHBIMH pPe3yJIbTaTaMM M3yYCHHUS IPEMETa « XUMHUS» SIBISIOTCS CIICAYIONINE YMEHUS:
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE!

— OCO3HaBaTh COBPEMEHHOE MHOrooOpasWe THIIOB MHPOBO33PEHHS, OOIIECCTBEHHBIX,
PENMTHO3HBIX, ATEUCTUYECKUX, KYIbTYPHBIX TPAaJULUNA, KOTOPBIE ONPEICIAOT pa3HbIe
00BSICHEHUS! IPOUCXOJISIIECTO B MUPE;

— ¢ y4€TOM 3TOro MHOT0O0Opa3usi MOCTEIEHHO BBIPAOATHIBATH CBOM COOCTBEHHBIC OTBETHI HA
OCHOBHBIC JKU3HEHHBIE BOIIPOCHI, KOTOPBIC CTABUT JINYHBIN KHU3HCHHBIH OIIBIT;

— YYMTBCS IIPU3HABATh IIPOTHBOPEYMBOCTh U HE3aBEPIIEHHOCTH CBOMX B3IVISIOB HAa MHUD,
BO3MOXXHOCTh X U3MCHCHHS.

YuuTsca HCIOJIB30BaTh CBOU B3IV Bl HA MUD JIA 00BsACHEHNUS Pa3JINYHBIX CI/ITyaI_[I/II\/JI, peicHus
BO3HHUKAIOIINX MTPOOJIEM U U3BIICUCHHS JKU3HECHHBIX YPOKOB.

Oco3HaBaTh CBOM HMHTEPECHl, HAXOJIUTh W H3y4yaTb B Y4YEOHMKAX II0O Pa3HbIM IIpeIMeTam
Matepual (U3 MaKCUMyMa), UMEIOIINI OTHOIIICHHE K CBOUM MHTEPECaM.

Hcnonp30BaTh CBOM MHTEPECHl IJsl BHIOOpA MHAMBHIYaJbHON 00pa3oBaTeIbHOM TpPaeKTOpHUH,
MOTEHIMAIBHOM OyayIei mpodecCuu U COOTBETCTBYIOIIETO MPOQPHILHOIO 00pa30BaHMsL.
[TproOperaTh ONBIT y4acTus B AejaxX, IPUHOCALINX MOJIb3Y JIFOISM.

YYUTBCS CaMOCTOSITEIBHO BBIOMpATh CTWJIb TOBEICHHS, IPUBBIYKH, OOECICUUBAIOIINE
Oe30macHbIil 00pa3 KHU3HH M COXPAaHEHHE 3JI0POBbSI — CBOETO, a TAKXKE ONU3KHUX JIIOJCH U
OKPYKaIOIIHX.

Yauteca caMOCTOSTEIBHO IMPOTHUBOCTOATL CUTyallUAM, I[IPOBOLHUPYIOHNIMM Ha IOCTYIIKH,
KOTOPBIC YTPOXKAIOT OE30MaCHOCTH U 3JI0POBBIO.

BriOupaTs MOCTYNKH, HAICIICHHBIE HAa COXPAaHCHHE M OCEpeXHOE OTHOIICHHE K MPHUPOJIE,
0COOCHHO JKMBOH, wW30eras MpPOTHBOMNOJIOXHBIX ITOCTYIIKOB, TOCTEIIEHHO Y4ach M OCBauBas
CTpPATETHIO PAIIMOHAIBHOTO TPUPOIONOIH30BAHHUS.

Yuuthes yOekIaTh APYTUX JIOJCH B HEOOXOJMMOCTH OBJIQJICHUS CTpaTeTHeil palnOHaIbHOTO
MIPUPOJIOTIOIH30BAHUS.

M cronp30BaTh SKOJOTHYECKOE MBIIUICHUE ISl BEIOOpA CTpATerHl COOCTBEHHOIO MOBEJICHUS B
Ka4ueCTBEC OZ[HOI\/'I N3 ICHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumuss TMIHOCTHBIX PE3YIBTATOB CIYyXaT y4eOHBIM MaTepuan U MPOAYKTUBHBIC
3alaHUuA y‘I€6HI/IKa, HAIICJICHHBIC Ha 6-10 JIMHHUIO pPasBUTHA — YMCHUC OLCHHBATH IIOBCIACHHUC
YeNIOBeKa C TOYKHU 3PEHHSI XUMUYECKON O€30MMaCHOCTH M0 OTHOIIEHUIO K YETIOBEKY U MPHUPOJIE.

MeTtanpeAMeTHBIMM pe3ylbTaTaMM M3Yy4eHUs Kypca «XuUMHUsA» sBiseTcs (OopMHUpOBaHUE
YHHUBEpCaIbHBIX Y4eOHbIX AeiicTuii (Y'Y ]).

Pecynamusnvie YV/I.

CamocrosTenbHO 00HApYKUBAaTh U (POPMYJIUPOBATH MPOOIEMY B KIACCHOW M MHIUBHYyaIbHON
y4eOHOU e TENbHOCTH.

BeiiBurate Bepcuu pelieHuss mpoOjeMbl, OCO3HAaBaTh KOHEUHBIN pe3yiabTaT, BBIOMpaTh W3
NPEIO’KEHHBIX U HCKATh CAMOCTOSITENTFHO CPEACTBA JOCTHIKEHHS LIEIIH.

CocTtaBnsaTh (MHAMBUAYAJIBHO WIK B TPYIIE) IUIaH PEeLIeHUs IPoOaeMbl (BBIMOIHEHUS IPOEKTA).
[TogOupats k Kaxa0M mpodeme (3a71a4e) aeKBaTHYIO €l TEOPETUUECKYIO MOJICIIb.

Paboras no npennoKeHHOMY H CaMOCTOATEIBHO COCTABICHHOMY IIaHY, UCII0JIb30BaTh HAPSILy €
OCHOBHBIMH W JIOTIOJIHUTENIFHBIE CPEICTBA (CIpaBOYHAs IJIUTEpaTypa, CIOXKHBIE TNPHOOPHI,
KOMITBIOTED).

[TmaHupoOBaTh CBOIO HHIMBHUIYATIHHYIO 00pa30BaTEbHYIO TPAEKTOPHIO.

PaboTaTh 1m0 caMOCTOSTENIFHO COCTaBIEHHOMY IUIaHY, CBEPSSICh C HUM U LIENbIO JIeSITeIbHOCTH,
UCTIPABIISISE OMIMOKH, WCIOJB3YS CaMOCTOSITENFHO TOAOOpaHHBIE CpeicTBa (B TOM YHUCIE H
WuTepHer).




CB0O0OIHO TOTB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKH W CAMOOLICHKH, UCXO/IS U3 IEeTN
Y UMEIOIINXCS KPUTEPHUEB, Pa3Inydasi pe3yabTaT U CIIOCOOBI IEHCTBHIA.

B xone npeacraBieHus MpoeKTa JaBaTh OIEHKY €r0 pe3yJibTaTaMm.

CamocCTOsATEeTbHO OCO3HAaBaTh NMPUYMHBI CBOETO yCIeXa WM HEyclexa M HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYaIlUH HEYyCIeXa.

YMeTb OIIEHUTH CTENEHb YCICITHOCTH CBOSH MHIUBUIyaIbHOW 00pa30BaTeIbHON JACATEIHHOCTH.
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4e€CTBaM M 4YepTaM Xapakrepa («KaKOB si»), ONMpPENesaTh
HaIlpaBJICHUS CBOETO Pa3BUTHS (KKAKUM s XOUY CTaTh», «4TO MHE JJISI 3TOTO HAJ0 CIEIaTh).
Cpeocmeom ¢hopmuposanusi peryasaTUBHBIX Y Y | cryxat TEeXHOJIOTHsSI TPOOIIEMHOTO Uajiora Ha
JTare U3y4eHus: HOBOTO MaTepuajia M TEXHOJOTHsS OIICHUBAHUS 00pa30BaTEIbHBIX JOCTHIKEHUN
(Y4eOHBIX yCIIEXOB).

Hosuasamenvrnvie YVJI:

AHaIM3UPOBATh, CPABHUBATH, KJIIACCH(PHUIIMPOBATH U 0000IIATH TTOHATHS:

- JlaBaTh OMpEACNICHUE TMOHATHAM Ha OCHOBE M3YYCHHOI'O Ha PAa3jUYHBIX MpEAMETax y4eOHOTro
MaTepuana;

- OCYIIECTBJIATH JIOTHYECKYIO ONEPaIUI0 YCTAaHOBJIECHHUS POJI0-BUIOBBIX OTHOIIICHHUIA;

- 0000maTh TOHSTHS — OCYIIECTBISATH JIOTUYECKYIO OIEpAIUI0 Tepexoja OT TOHATUS C
MEHBIIUM 00BEMOM K IIOHATHIO C OOJIBIIINM 00BEMOM.

CTpouTh JIOTHYECKOE pPACCYXICHHE, BKIIOYAIONICe YCTAHOBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3CH.

Co3naBaTh MOJEIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTCPUCTHK OOBEKTa, MPeoOpa30oBbIBATH
MOJIEJIH C LENbI0 BBISIBICHUS OOILINX 3aKOHOB, ONPEIEISIONINX JAaHHYIO TPEIMETHYIO 00JIacTh.
[TpencraisaTh HHGOPMAIIHIO B BUAC KOHCIIEKTOB, TAOJIHII, CXeM, TPadUKOB.

[TpeoOpazoBbiBaTh MHGOPMAIIMIO U3 OJHOTO BHAA B IPYrod W BbIOMpaTh yaoOHYIO ISl ceOs
dbopmy dukcanuu u npeacTapieHus nHopMmarmu. [IpeacrapnsaTe HHGOPMAIUIO B ONTHMAIBLHOM
dbopme B 3aBUCUMOCTH OT ajipecara.

[ToHrMasi TIO3HMIMIO JAPYTOTO, Pa3iudyaTh B €r0 PeYd: MHEHUE (TOYKY 3PCHHS), JOKA3aTEIIbCTBO
(aprymeHTsl), (akThl; TUIIOTE3bl, AKCUOMBI, TEOPUH. J[JI1 ATOr0 CaMOCTOSTENBHO UCIOIB30BaTh
pa3IUYHbBIE BUABI YTCHUS (M3ydarolee, IPOCMOTPOBOE, O3HAKOMHUTEILHOE, TTIOMCKOBOE), IIPUEMBI
CITyIIaHHUS.

CaMomy co3/aBaTh WCTOYHWUKH HH(pOpPMAMKM pa3HOTO THUNA W IS Pa3HbIX ayJIuTOPHH,
coOnroaaTh MHOOPMAIIMOHHYIO TUTUEHY U TIpaBuiia HH(OPMAIIMOHHOM O€301acHOCTH.

YMeTh HUCITOJIB30BaTh KOMITBIOTEPHBIC 1 KOMMYHHKAIMOHHBIE TEXHOJIOTHH KaK MHCTPYMEHT JUIS
JIOCTIIKEHHUSI CBOHMX Ieleil. YMeTh BbIOMpaTh aJeKBaTHbIE 3a/lade HWHCTPyMEHTaJIbHbIC
POrPaMMHO-aIIIaPaTHRIE CPEICTBA U CEPBHCHI.

Cpeocmeom  ¢opmupoeanuss TO3HaBaTeNbHBIX YVY/| cmyxkar ydyeOHBIH MaTepuan U
MPOYKTHBHBIC 3aJaHMs YIeOHUKA

- OCO3HAHHE POJIU BEIIECTB

- PAaCCMOTPEHHE XMMHYECKHX TPOIIECCOB

- HCTIOJIb30BaHNE XUMHUUYECKUX 3HAHHUH B OBITY

- 00BSICHEHNE MUPA C TOYKH 3PCHHS] XUMUHU

- OBJIaJICHUE OCHOBAMH METOHOB €CTECTBO3HAHMSI.

Kommynuxamuenvie YVJ/I:

OtcTanBas CBOIO TOUKY 3pEHUSsl, IPUBOAUTH aPTYMEHTHI, MMOATBEPKAAs UX (paKTaMu.

B nmckyccuu ymMeTh BBIABHHYTH KOHTPApTyMEHTHI, Tiepedpa3upoBaTh CBOKO MBICHH (BIIAJCHHE
MEXaHHU3MOM SKBHUBAJICHTHBIX 3aMEH ).

YYUThCSI KpUTHYHO OTHOCHTHCSI K CBOEMY MHEHUIO, C JIOCTOMHCTBOM IPH3HABAThH OIIMOOYHOCTh
CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €TO0.

[ToHrMas TIO3HIMIO JAPYTOTo, Pa3iudaTh B €r0 peyd: MHEHHUE (TOYKY 3PEHHS), JOKA3aTeIIbCTBO
(aprymeHTHI), PaKThl; THTIOTE3bI, AKCHOMBI, TEOPHUH.

YMeTh B3MISIHYTh Ha CUTYAIMIO ¢ MHOM TIO3HIIMU U JIOTOBAPUBATHCS C JFOJBMHU HHBIX ITO3UITUH.




Cpeocmeom opmuposanuss KOMMYHUKATUBHBIX Y VY] ciayxar TEXHOJIOTHS TPOOIEMHOTO
nuanora (MoOyXAaronuid W TOABOMSIIMKA JUAIOT) W paboTa B MajbIX TPYIIax, TaKKe
MCIIOJIb30BAHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHUU MPOYKTUBHOT'O YTECHUS.

JleBATHKJIACCHUK HAYYHTCS:

* OOBSICHATH CYTh XUMUYECKHX TIPOIECCOB U UX MPUHIMITUATHEHOE OTINYHE OT (PH3UICCKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUUECKUX PEAKIIUA;

* YCTaHABJIUBATh MPUHAIIICKHOCTh XMMHUUECKON peakIuu K OMpeAeIEHHOMY THITY 110 OJHOMY M3
KJIaCCU(UKAMOHHBIX MPU3HAKOB: 1) MO 4YMCIy M COCTaBY MCXOJHBIX BEIIECTB U IMPOJIYKTOB
peakuu (peaKiuu COSAMHCHHUSI, PA3IOKCHHsI, 3aMEIICHHUS] U OOMEHa); 2) 1O BBIACICHUIO WIH
MOTJIOUICHUIO TEIIOTHI (peakuuH SK30TEPMHUUYECKHUE M SHAOTEPMHUYECKHE); 3) MO0 HU3MEHEHUIO
CTENEHEN OKHUCIICHHS XUMHUYECKUX 3JEMEHTOB (PEaKIMU OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC);
4) 10 06paTUMOCTH Tporecca (peakuu 0OpaTuMbIe U HEOOpPATUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUSAIOIMINE HA CKOPOCTh XUMHUYECKUX PEAKIINN;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMELIEHINE XUMUYECKOTO PAaBHOBECHS;

* COCTaBJIATh YPaBHEHUS SJIEKTPOJIMTHUECKOM TUCCOIMAIIMN KUCIIOT, IIeJIOUeH, COJIe; MOJIHbIE U
COKpalIEHHbIE WOHHBIE ypaBHEHUS  peakiuil oOMeHa; ypaBHEHUS  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA;

* IPOTHO3UPOBATh MPOAYKTHl XHUMHUYECKUX peakuuid 1o ¢opMyaamM/Ha3BaHUSIM HCXOIAHBIX
BEIIECTB; ONPEIEISITh HCXOIHBIC BENIECTBA 110 (hOpMYyJIaM/Ha3BaHUSIM IPOTYKTOB PEaKIINU;

* COCTAaBJIATh ypPaBHEHUS pEaKUUW, COOTBETCTBYIOIIMX IOCIEI0BATENILHOCTH («IETOYKE))
MPEBPAIICHUI HEOPTaHUYECKUX BEIICCTB PA3TMYHBIX KJIACCOB;

* BBIBIISAITh B TMpOIIECCE DOKCIEPUMEHTa TMPU3HAKH, CBUACTEILCTBYIOIIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBJIATH PACTBOPHI C OMPeIeIEHHON MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA;

* OIIPECIISATh XapaKTep CPeabl BOAHBIX PACTBOPOB KHUCJIOT U IICIIOYEH MO M3MEHEHUIO OKPACKU
WHUKATOPOB;

* IPOBOJUTh KAYECTBEHHBIC PEAKIMU, MOATBEPXKIAIONIME HAJIMYME B BOJHBIX PACTBOpPAxX
BEIIECTB OT/ICTbHBIX KATHOHOB U AaHHOHOB.

* ONPEACNATh TMPUHAIJIKHOCTh HEOPTaHMYECKUX BEHIECTB K OJAHOMY M3 H3YyYEHHBIX
KJIACCOB/TPYIII: METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHMSIM;

* ONPEAENATh BAJICHTHOCTb U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIATH (POPMYIIbl HEOPTAHMUYECKUX COCTMHEHHUM TI0 BAJICHTHOCTSIM M CTEMEHSM OKHCJICHHS
AIIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPHUMOCTH KUCIOT, OCHOBAHUMN
U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH HU3MEHEHHUs (U3MUECKUX U XHUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJIOB) M HX BBICIIUX OKCHUIOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIME XUMHUYECKHE CBOMCTBA, XapaKTEpHbIC JIS TPYMI OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIME XUMHUYECKHE CBOMCTBA, XapaKTEepHbIE JUIsI KaXJIOrO0 M3 KJIacCoB
HEOPraHWYECKHUX BEILECTB: KUCIOT, OCHOBaHMI, COJIEH;

* IPUBOJIUTH TPUMEPHI PEAKIINI, TMOATBEPKIAIONINX XUMUUYECKHE CBOMCTBA HEOPTAaHUYECKUX
BEILECTB: OKCHUJIOB, KMCIIOT, OCHOBAHMI U COJIEH;

* ONPEICNISATh  BEIIECTBO-OKUCIUTENh W  BEIIECTBO-BOCCTAHOBUTEIh B  OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUSX;

* COCTaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTENBbHBIN OaiaHCc (U1 M3YyYEHHBIX peakuuid) 1o
MPEJIOKEHHBIM CXEMaM PEeaKITuii;

* IPOBOJUTH JTA0OPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XHUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;



* IPOBOJIUTH JIA0OPATOPHBIE OMBITHI MO TMOJYYCHHIO M COOMPAHMIO Ta3000pa3HBIX BEILECTB:
BOJIOPO/A, KHCIOPO/Ia, YIIIEKUCIIOTO Ta3a, aMMHaKa; COCTABIIATh YPaBHEHUS COOTBETCTBYIOLINX
peaKuui.

JleBATHKJIACCHUK MOJYYHT BO3MOKHOCTh HAYUYHUTHCH:

* COCTaBJIAITb MOJICKYJSIDHBIE M TIIOJIHBIE HWOHHBIE YpaBHEHHS 110 COKPALIEHHBIM HOHHBIM
YpPaBHEHUSIM;

* IPUBOJUTH TPUMEPHI PEAKIMHA, MOATBEPKIAIOIINX CYIIECTBOBAHHE B3aWMOCBS3H MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATh PE3YAbTAThl BO3JEHCTBHA Pa3MYHBIX ()AaKTOPOB HAa WU3MEHEHHE CKOPOCTH
XMMHUYECKON peaKIvu;

* IPOTHO3UPOBATh PE3YIbTAThl BO3JCHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMELICHHE XMMUYECKOTO
pPaBHOBECHSL.

* IPOTHO3MPOBATh XUMUYECKHIE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa M CTPOCHHS;

* IPOTHO3HUPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIATH OKHCIUTEIBHBIE MM BOCCTAHOBUTEIbHbIC
CBOICTBA C YYETOM CTEINECHEN OKUCIICHHS JJIEMEHTOB, BXOAIINUX B €r0 COCTAB;

* BBIBIIATH CYIIECTBOBAHUE MCHETHUECKON B3aMMOCBS3HM MEX.IY BEIIECTBAMHU B PAIY: IPOCTOE
BEIIECTBO — OKCHUJ — THIPOKCUI — COJIb;

* XapaKTepHU30BaTh OCOOBIE CBOWCTBA KOHLIEHTPHUPOBAHHBIX CEPHOM M a30THOW KUCIIOT;

* IPUBOJUTH NPUMEPHl YPAaBHEHHH pPEaKUUi, JIe)KAUIMX B OCHOBE IPOMBIIUICHHBIX CHOCOOOB
HOJTY4eHHS aMMHUaKa, CEpHON KHCIIOTBI, YyT'yHA U CTAJIH;

* ONHCHIBATh (DU3UYECKUE M XUMHYECKHE IMPOIECCHl, SBIAIONIMECS YacThbI0 KpPyroBOpOTa
BEILIECTB B IIPUPOJIC;

* OpPraHU30BbIBATh, MPOBOJAUTH YUYEHHUYECKHE IMPOEKTHI IO HCCICIOBAHUIO CBOWCTB BEIIECTB,
MMEIOUINX BYKHOE MPAKTHYECKOE 3HAYCHUE.

2.1. YyeOHO-TeMAaTHYECKMIi IJIAH

Ne | HaumeHoBaHue pa3/iesioB Kypca KosaunyecTBo 4acoB
1. | IloBTopenue Kypca XxumMuu 8§ Kiiacca 34
2. | MHorooOpasue XMMUYECKHX PeaKIuii 13
3. | MHoroob6pasue BeniecTsn 42
4. | Kparkuii 0030p opraHM4ecKUX BEIIECTB 10
Bcero 68 4.

2.2.Coaeprxxanue y4eGHOro npeamera

IToBTOopenue kypca xumuum 8 kiaacca (5 4). Ilepuogmyeckuii 3aKOH M MEPUOAUYECKAS
cucrema xuM. aneMeHToB JI. M. MenaeneeBa B cBETE CTPOEHUS ATOMOB. XHMMHUYECKAsl CBS3b.
Crpoenue BemiectBa. (OCHOBHBIE KJIacChl HEOPraHUYECKHX COCAMHEHHH: MX COCTaB,
knaccudukanusa. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUWHEHUI: UX cBoicTBa. Pacy€rel mo
XAMHUYECKUM YPaBHEHUSIM.

JHemonctpanuu. Tabnuma «Buasl cBsazeity. Tabnuma « TUMbl KpUCTATUTMUECKUX PEHIETOK)»

Pa3nes 1. Muoroo6pasue xumndeckux peakuuii (18 4).

Tema 1. Knaccuduxarus xumudeckux peaxuii (6 4)

Knaccugpukanuss XUMHYECKMX peaklMid, peaklMM COEAMHEHHs, pa3JIOXKEeHHUs, 3aMelICHus,
oOMeHa. OKHCIMTENBHO - BOCCTAaHOBUTENbHBbIE peakiuu. OKHUCIUTENb, BOCCTAaHOBMTEINb,
IIPOLECCHl  OKHUCIEHUS, BOCCTaHOBIEHHA. (COCTaBICHHE YpPaBHEHUH  OKHUCIHUTEIBHO -
BOCCTaHOBUTEJIBHBIX PEaKIMi C IOMOLIbIO METO/Ia JIEKTPOHHOI0 OajlaHca.

TemnnoBble 3¢ (HeKThl XUMUYECKUX peakiuil. DK30TepMUYECKHE U SHAOTEPMUUECKUE PEaKIUH.
Tepmoxumuueckne ypaBHEHHs. CKOPOCTb XMMHYECKHMX peakuuii. MakTopel, BIMSIONME HA
CKOPOCTb XUMUYECKUX peakiuil. [lepBoHauanbHble IPEACTABIECHUS O KaTaJIN3E.



Hemoncmpayuu. /Jemoncmpayus onvimos, GblACHAIOWUX 3A6UCUMOCTNL CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHulx akmopos.

Tabauywr «Obpamumvle peaxyuu», «Xumuueckoe pasHosecue», «CKOpocmb XUMUYECKOU
peaxyuuy.

Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuieckum ypasHeHUusm.

Ilpakmuueckan paooma Nel. H3zyuenue 61uanusn ycioeuilt npo6e0eHus XumuiecKoil peakyuu
Ha eé cKkopochb.

O6patumsie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

Tema 2. DnekTponautudeckas guccouuanus (12 a)

XHUMHUYECKUE PEaKINH, UAYIIHME B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI. VOHBI.
KaTtnons!l n annoHsl. ['uapartHas Teopusi pacTBOPOB.

DONEeKTPOJIUTHYECKas JAMCCOIMAIMS KHUCIOT, OCHOBaHHWH, conel. Crnabble W CUJIbHBIC
anektponuThl. CTemeHp nucconmanud. Peaknmuu HOHHOTO OOMeHa. YCJIOBHSI TPOTCKAHUS
peakiuii oOMeHa 10 KOHIA. XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COCTMHEHUH B CBETE MPEJCTABICHUN 00 AICKTPOJUTUYCCKON TUCCOIMAIMN U OKUCIUTEIHHO —
BOCCTAHOBUTEJIbHBIX PEAKLIMIX.

[TonsTHE O THIPONIHN3E CONEN.

Pacuémoi no ypasnenusam xum. peaxyutl, eciu 00HO U3 gewyecmes 0aHo 8 U3DbIMKe.
Hemoncmpayuu. Hcneimanue pacmeopos eewjecme HaA  INEeKMPU4ecKyro  nposoouUMOCmb.
leudicenue uono6 6 aneKkmpuuecKkom noJe.

Jlabopamopnwie onvimul. Peakyuu obmena medxnrcoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa padoma Ne2. Pewenue sxcnepumenmanwvhvlx 3a0ay no meme «Ceoiicmea
KUCciaom, 0CHOBAHU U cOJlell KaK 3J1eKmpoaumaosy.

Konumponvnaa paooma Ne 1 no memam «Knaccugpukayus xumuyeckux peaxkyuily u
«Inekmponumuyeckas ouccoyuauuay.

Pa3nen 2. Muoroo0pasue BeunecTs.

Tewma 3. I'astorensr (4 4)

Hewmerannel. T'anorensl. IlonokeHne B NEPUOJUYECKON CHCTEME XHMHUYECKUX 3IIEMEHTOB,
CTpoeHHe ux aToMoB. HaxosxaeHue B mpupoze.

Pu3nyYecKnue U XUMUYECKHE CBOMCTBA rajJoreHoB. [lonydeHne u npuMEeHEHHE TajJoreHoB. XJIop.
®dusnueckue M XHUMHYECKHE CBOWcTBa xJopa. IIpumeHenue xiopa. X10pOBOJOPOLI.
O®uznueckue cpoictBa. [lomyuenne. ConsiHast kucinora u ee conu. KauecTBeHHas peakuus Ha
XJIOpU] — MOHBL. Pacmio3HaBaHue XJIOpUI0B, OPOMHUIOB, HOJIUIOB.

Hemoncmpayuu. Quzuueckue ceoiicmsa 2anozenos. Ilonyuenue xnoposodopooa u pacmeopenue
e2o 6 gooke.

Jlabopamopuvie onvimoul. Pacnosnaganue cosHOU KUCIOMbL, XIOPUOO8, OPOMUOO8, UOOUO08 U
tiooa.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoi Kuciomol u usyueHue eé ceolicmse.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. Ilonoxenue B NepHOJUYECKON CUCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHHUE
ux atomoB. Cepa. Amnorponusi cepbl. DU3NUECKHEe W XUMUYECKHE CBoWcTBa. HaxoxaeHue B
npupone. Ilpumenenue cepsl. CepoBomopon. CepoBomopoAHas KHCIOTa U €€ COJIM.
KauectBenHas peakiust Ha cyabdua- nonsl. Oxcn cepsi (1V).

CepHass kuciora. XHMHUYECKHE CBOMCTBa pa30aBIEHHOW M KOHIIEHTPUPOBAHHOW CEpHOM
kucnoTel. KauecTBeHHass peakuus Ha cynbdar- HOHBL. XHMHUYECKHE PpEaKIMM, JIeKallue B
OCHOBE IIOJTyYEHUS CEPHOI KHCIIOTHI B IPOMBILUIEHHOCTH. [IpriMeHEeHNEe CEpHOI KUCIIOTHI.
Hemoncmpayuu. Annomponus kuciopooa u cepwvl. 3HAKOMCMEO ¢ 00pasyamu NpUpoOHbIX
cynvduoos, cyrvghamos.

Jlabopamopuvie onvimul. Pacnosnasanue cynohuo-, cyrvghum- u cyrvgham-uono8 8 pacmeope
Ilpakxmuueckas paboma. Pewenue sxcnepumenmanvhulx 3a0ay no meme «Kuciopoo u cepay.



Tewma 5. Azot u pochop (9 u)

Aot u docdop. [TonoxkeHne B MEPHOJNIESCKON CUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOCHHE MX
aTOMOB. A30T, (pu3nyeckre M XMMHYECKHUE CBOMCTBA, MOJyueHUuEe U npumeHeHue. Kpyrosopor
azota B mpupoje. AMmuak. Ousndeckne U XMMHUYECKHUE CBOICTBA, MOIYYCHHE, TPUMCHEHUE.
Conn aMMOHMS. A30THas KUCJIOTA U €€ CBOMCTBA. OKUCIUTENIbHBIE CBOMCTBA a30THOM KHCJIOTHI.
[TonydyeHue a30THOW KHCIOTHI B J1a0OpaTopuu. XMMHUYECKUE PEaKIHH, JISKAIlhue B OCHOBE
MOJTy4EHUs a30THON KUCIOTHI B TpoMbliieHHOCTH. [Ipumenenue. Comu. A30THbIE ya1oOpeHUs.
dochop. Ammorponus. Pusnmveckune M xummueckue  cBoiictBa. Okcua docdopa (V).
®docdopHast KUCIIOTa, €€ CONH U yI0OpeHusl.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeoperue 6 6ode. O3naxkomienue ¢ oopasyamu
nPUPOOHBIX HUMPAmos, ocghamos.

Jlabopamopuvie onvimul. Bzaumooeiicmeue coneii ammonus co wenovamu. O3naxomieHue ¢
A30MHLIMU U PochopHbIMU YOOOPEeHUAMU.

Ilpakmuueckan paooma Ne5. Ilonyuenue ammuaka u uzyyenue e2o c60icma.

Pewenue 3a0au na onpeoenenue maccosoii (06vEMHOU) 00U 8bIXO0A NPOOVKMA pPeakyuu om
meopemuyecKu 803MOHCHO20.

Tema 6. Yrinepon u kpeMHHUH (8 1)

Yrnepon u kpemHuid. [lomoxeHue B MEPUOAMYECKOM CHUCTEME, CTPOCHUE AaTOMOB. YTIIEPOA.
Annorponusi. dusnyeckue W XUMHUYECKHME CBOMCTBa yriepoja. AacopOrusi. YrapHblid ras.
Yraekucnblid Ta3. YroipHas KUCIOTa U ee conu. KauecTBeHHast peakuust Ha KapOOHAT — HOHBI.
Kpyrosoport B npupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBas kucinoTa u ee COlH.

Crexkito. I{lemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimasa u epaguma. 3naxomcmeo ¢ obpazyamu
NPUPOOHBIX KapboHamos u cuaukamos. O3HaKoMAeHue ¢ pa3IudHbIMU 6UOamMu MONnIuUed.
O3HakomeHue ¢ 8Udamu cmekxia.

Jlabopamopnvle onvimol. O3HAKOMAEHUE CO CBOUCMEAMU U B3AUMONPEBPALYEHUAMU KAPOOHAMO8
u euopokapbonamos. Kauecmeennvle peaxyuu Ha kapOboHam- u CUIUKAM-UOHDL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucienue maccol unu 00vEmMa npoOyKma peakyuu no u3eecmHol macce
uUnu 06vEMY UCXOOH020 BeUecmad, CO0ePHCauLeco NPUMecu.

Koumponsnas paboma No2 no meme «Hememannwiy.

Tema 7. OOuue coiictBa metayuios (11 1)

Mertamnbl. [lonoxenue B NEPUOJUYECKON CHCTEME, CTPOEHUE aTOMOB. MeTaminueckasi CBA3b.
dusnueckue cBoiicTBa. P aKTUBHOCTH META/UIOB. CBOWcTBa MeTayioB. OOIIHE CIOCOOBI
nosy4yeHus. CriyiaBbl METaJIOB.

[Ilenounbie Metamisl. [lonokeHne B NEPUOAUYECKON CUCTEME, CTPOCHHE aTOMOB. Du3nueckue
U xumudeckue cBoictea. IIpumenenue. Haxoxaenue B mpupoze.

[IlenouynozemenbHble MeTaUIbl. [loNOXKEHHME B MEPUOAUYECKON CUCTEME, CTPOEHHUE ATOMOB.
QPusnyeckue u xumuyeckue cpomcrea. IIpumenenume. Haxoxxnenue B npupone. Marnuil u
KaJIBIIMH , UX BaXHEHIHE coequHeHns. JKeCTKOCTh BOJIbI M CTIOCOOBI €€ yCTPaHEHHUS.
Amomunuii. IlonoxxkeHne B MEPUOAMYECKON cHUCTeMe, CTpoeHHe aToMoB. Dusznueckue u
xuMudeckne cBoiicTBa. I[lpumenenue. Haxoxnenue B mpupome. AMBOTEpPHOCTh OKCHAA W
TUAPOKCH/IA aTFOMUHHUS.

Kenezo. Ilomoxenne B MNEPUOAMYECKOM CHUCTEME, CTPOEHHWE aTOMOB. DuU3MYeCKHe U
xumuueckue couctBa. [Ipumenenue. Haxoxnenue B mnpupozae. BaxHeilmue coeauHEHUs
JKenesza: OKCHabl, TuIpokcuabl U conu kenes3a (1) u xxenesa (l11). KauectBennas peakuus Ha
HWOHEI.



Hemoncmpayuu. 3naxomemeo ¢ obpazyamu 6axiCHeUWUx coeti HAmpus, Kaaus, NPUPOOHbIX
CcoeOUHeHUll Kanbyus, pyoamu dxcene3d, COeOUHeHUsMU antoMunus. Bzaumooeticmaue uenounsix,
WeN0UHO3eMENbHBIX MEMAN08 U antoMUunus ¢ 6000u. Corcueanue dcenesza 8 KUCI0pooe U Xaope.
Jlabopamopuvie onvimoi. [lonyuenue 2cudpokcuoa anrOMuHus U 83aumooelicmsue e2o ¢
kuciomamu u wenovamu. Ilonyuenue euopoxcuoos sceneza(ll) u (I1l) u ezaumooericmeue ux c
KUCTIOMAMU U WeSloYaMu.

Ilpakmuueckan padoma Ne7. Peuwtenue sKcnepumeHmanpHolx 3a0a4 no meme «Memannvl u
UX COCOUHEHUAN.

Konmponvnas pavoma Ne3 no meme «Obuque ceoiicmea memasnoe»

Pa3nen 3. KpaTrkuii 0030p BaskHeilIIMX OPraHN4YeCKNX BellecTB.

IIpenmer opranmveckoi XxuMuu. Heopranumdeckue M OpraHM4eCcKHE COCIUHEHUS. YTIIIEpoJ —
OCHOBa JKM3HM Ha 3emisie. OCOOCHHOCTH CTpPOEHHsI aToMa yriepoJa B OpPraHMYECKHX
COCIMHEHUSX.

VYraeBogoponsl. [Ipenensubie yrieBogopoasl. MertaH, 3taH, nponad. CTpyKTypHbIe (HOpMYIIbI
YII€BOAOPOAOB. ['OMONIOrndeckuil pst NpeAeabHbIX YIiIeBOAOPOoAoB. I'omonoru. dusnyeckue nu
XMMHYECKHE CBOWMCTBA NPENEIBHBIX YIVIEBOJOPOJAOB. Peakuuu TOpeHHME U 3aMEIICHUS.
Haxoxnenue B npupose. [lpumenenue.

HenpenenbHble yrieBoaopoabl. DTUIECHOBBIM psiji HENPEAENHbHBIX YIJIEBOJOPOAOB. ODTHUIIEH.
dusnyeckue U XMMHUYECKHE CBOMCTBA dTWieHA. Peakuums npucoeauHeHus. KadecTBeHHbIE
peakuuu. Peakiusa nonmumepusanuu. [lommatuiien. [Ipumenenne stuieHa.

ALETUIICHOBBIM DSl HENpPEAENIbHBIX yriaeBonoponoB. AmneruneH. CBOMCTBa aleTHICHA.
IIpumeHeHue.

[TpousBonHble yriieBonopoaoB. KpaTkuit 0030p OpraHMYecKuX COEIUHEHHUH: OJHOATOMHBIE
CHHUPTHl, MHOTOATOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE YQHUPHI, )KUPBI, YIIECBOJIBI,
aAMHHOKUCIIOTHI, OesikU. Posib GeNIKOB B opranusme.

[TonsiTue 0 BBICOKOMOJEKYJSPHBIX BellecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEIICHb HOJIMMEPU3ALIIH. [TommaTHiien, IIOJIUIIPOIUIIEH,
MTOJIMBUHUIIXJIOPHI.

Hemoncmpayuu. Mooenu monekyn opeanuieckux coeOuHeHut, cxemvl, madauyb.

Topenue y2ne6000po00o6 u oonapysicerue npooyKmoas ux 20peHusl.

Obpasyvl Hepmu u NPOOYKmMos ux nepepadbomxu.

Buoeoonvimul no ceoticmeam 0CHOGHbIX KIACCOB 6eUjeCcma.

Pacuemnvie 3a0ayu. Ycmanoenenue npocmetiuieti popmynsl eeujecmea no Macco8blM OO0JAM
91EeMEHMO8.



