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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA

N3ydenne xumun Ha 6a30BOM yPOBHE CPETHETO 00111ero 00pa3oBaHus 00YCIOBIUBACT JOCTHKCHHUE CIIETYIONTUX
pE3yJIbTaTOB:
1.1 JInyHOCTHBIE pe3yJIbTaThI

B 1IEHHOCTHO-OPUEHTALIMOHHOW cdepe — 0CO3HaHUuepOCCUNUCKON TIpakJIaHCKONH WIECHTHUYHOCTH,
NaTPUOTU3MA, UYBCTBA FOPJOCTH 32 POCCUNUCKYIO XUMHUYECKYIO HAYKY;

B TPYJIOBOH chepe — 20mosHOCmbK OCO3HAHHOMY BBIOODPY JaibHENIIe 00pa30BaTebHON TPACKTOPHH
WJIU TPYAOBOM JESTEIBHOCTH;

B [I03HABaTEIbHON (KOTHUTHUBHOM, WHTEIIEKTyalbHON) cdepe — ymeHue yIOpaBisATh CBOEH
MO3HABATEIILHON JIEATEIbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMBLK O0pa30BaHUIO, B TOM 4YHCIIE
caMo00pa30BaHUIO, HA TNPOTHKCHUM BCEH JKU3HU; CO3HATENBHOE OTHOLICHHE K HENPEPhIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIIEIHOM MPpodeccrnoHalbHOM 1 001IeCTBEHHON JesITeIbHOCTH;

B cepe cOeperkeHus 310POBbsI — NPUHAMUEH Pealu3ayuAIIeHHOCTEH 310pOBOro 1 6e30nacHoro odpasa
KU3HU, HenpusamueBpPeIHbIX MPUBbIUEK (KypeHUs, yIOTPEOIICHHs alIKOroJil U HAPKOTUKOB) HA OCHOBE
3HAHUU O TOKCUYECKOM U HAPKOTUYECKOM JICHCTBUU BEILIECTB;

1.2 MeranpeamerHble pe3yJbTaTbl OCBOCHUS XUMUU Ha 0a30BOM ypOBHE CpelHEro odmiero oOpa3zoBaHUS
JIOJDKHBI OTPaXkaTh:

Perynastusueie YY ]|
e  IlEJIeNoJaraHue, BKIK04Yas IOCTAHOBKY HOBBIX 1I€JIeH, IpeoOpa3oBaHue MPAaKTUUECKON 3a1a4H B

IMMO3HABATCIIbHYIO;

° CaMOCTOATCIIbHO aHAJIM3UPOBATH YCIIOBUS AJOCTHIKCHHA LCJINW HAa OCHOBC Yy4€Ta BBIACIICHHBIX

YUYUTECIIEM OPHUCHTHUPOB ,Z[eﬁCTBI/IH B HOBOM y‘le6HOM MaTCpHaJIC;

e  IUIAHMPOBATH ITYTHU JOCTUKEHUS LIEIIEH;

e  YCTaHAaBJIMBATh LEJICBBIC IPUOPUTETHIL;

e  YMETh CAMOCTOSITEIBHO KOHTPOJIUPOBATH CBOE BPEMsI M YIIPABIIATH UM;

e  IPUHUMATH PEUICHUs B IPOOJIEMHON CUTYyal[MM HA OCHOBE IIEPErOBOPOB;

e  QJIEKBATHO CAMOCTOSITEJIBHO OLIEHHWBATh NPABWIBHOCTH BBIIIOJIHEHHS JIEHCTBHUS M BHOCHTH

HGO6XOI[I/IMI>IG KOPPCKTHUBBI B UCITOJIHCHUEC, KaK B KOHIIC I[eﬁCTBHH, TaK U IO XO4Yy €10 pCain3alnu,

e  OBJAJETh OCHOBAMHU IPOTHO3UPOBAHUS KaK NpPEABUACHMS OynylmMX COOBITUH U DPa3BUTHS

rnpomnecca.

ITo3naBaresibHbIe YY ][
* IPOBOJINTH HAOJIIO/ICHUE U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEJIS;
* OCYILECTBJIATh PACHUIMPEHHBIM MOUCK HWH(OPMALMKM C HCIOJB30BAHUEM PECYPCOB OMOIMOTEK U
WHurepHera;
* OCYIIECTBJISITH MIOUCK U BEIOOP Hambosee 3pGeKTUBHBIX CITIOCOOOB PEIIeHHs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHIA;
* J1aBaTh OINpEEIICHUE MOHATUSAM;
* YCTaHaBIIUBAaTh IPUUYNHHO-CIIE/ICTBEHHbBIE CBA3U;
* OCYLIECTBJISITh JIOTMYECKYIO OMNEPALMI0 YCTAHOBJIEHHS POJOBUIOBBIX OTHOLICHHWH, OrpaHHYEHUE
MOHSTHS;
* 0000111aTh OHATHS — OCYILECTBIIATH JIOTUYECKYIO OMEPALMIO MEPexo/ia OT BUIOBBIX MPU3HAKOB K
POZIOBOMY MOHATHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K TOHATHIO C OOJIBIINM 00BEMOM;
* CaMOCTOSITEIHHO WJIM B ITape OCYIIECTBISATh CPABHEHHE, KJIACCU(PUKAIIUIO, CAMOCTOATEIHHO BHIONpAs
OCHOBaHUS U KPUTEPHUH JJIs1 YKA3aHHBIX JJOTUYECKUX OMEPaLINid;
* CTPOUTH JIOTHUECKOE PaCCyKJEHHE, BKIIIOYAIOIEe YCTaHOBIIEHNE MPUYMHHO-CIIEICTBEHHBIX CBS3EH;
* OOBSICHSTD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOILICHUS, BBISBIIIEMBIEC B X0/1€ UCCIICIOBAHMUS,
* CTPYKTYpUPOBaTh TEKCThI, BKJIIOYasi YMEHHE BBIIEATH [VIABHOE U BTOPOCTENEHHOE, TJIABHYIO HUJICI0
TEKCTa, BBICTPAMBATh MMOCIIEIOBATEILHOCTD OMMCHIBAEMBIX COOBITUI;

KommyHukatusubie YY /|



* YYUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCA K KOOPAMHALMM pA3IWYHbIX IIO3ULUH B
COTPYIHUYECTBE;

* (opMyIHpOBaTH COOCTBEHHOE MHEHHE M MO3MIHUIO, apryMEHTHPOBATh U KOOPAWHUPOBATH €€ C
HO3ULMAMU TAapTHEPOB B COTPYAHHUYECTBE IPU BHIPAOOTKE OOLIEr0 pELIeHHs B COBMECTHOM
JESITEIIbHOCTH;

* yCTaHaBJIMBaTh U CPAaBHUBATH PA3HbIC TOYKU 3PEHUS, IIPEXKAE YEM IPUHUMATD PEIICHUS U €N1aTh
BBIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHUS, CHOPUTh U OTCTaMBATh CBOIO MO3MILHIO HE BPaKJCOHBIM
JUISL OTIIIOHEHTOB 00pa3oM;

* 3a7aBaTb BOIPOCHI, HEOOXOJUMbIE [UId OpraHU3alUM COOCTBEHHOM JEATEIBHOCTH H
COTPYAHHMYECTBA C IAPTHEPOM;

* OCYIIECTBJIATh B3aUMHBIM KOHTPOJIb M OKa3blBaTb B COTPYAHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;

* aJICKBATHO MCIIOJIb30BaTh pedb JUIsl INIAHUPOBAHUS U PETYIALIMUA CBOEH EATENbHOCTH;

* aJIEKBATHO HMCIIOJIb30BaTh PEUYEBbIE CPEICTBA ISl PELICHUS Pa3IMYHbIX KOMMYHUKATUBHBIX 3a7a4;
BJIAJIETh YCTHOM U NHCBMEHHOM PEYbl0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OpraHM30BBIBATh W IUIAHUPOBATH Y4eOHOE COTPYAHHYECTBO C YUYUTEIEM U CBEPCTHHKAMH,
OIpeneNATh Heau U (PyHKIMH yYacTHHUKOB, CIIOCOOBI B3aUMOJEHCTBUS; IJIAHUPOBATH OOIIUE CHOCOOBI

paboTHI;
* OCYIIECTBIISITH KOHTPOJIb, KOPPEKIINIO, OIEHKY JIeHCTBUI MapTHEPA, yMETh YOKIaTh;,
* paboTaTh B TpyIlle — YCTAaHABJIMBaTh paboO4KMe OTHOIICHUS, 3()()EKTUBHO COTPYTHHYATH H

CIO0COOCTBOBAaTh NPOAYKTUBHOM KOONEpPALMK; HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTh
IIPOJYKTUBHOE B3aUMOJCICTBUE CO CBEPCTHUKAMHU U B3POCIIBIMU;

1.3 HpenMeTHbIMI/I pe3yjJbTaTaMHi OCBOCHHA BBLIIIYCKHUKAMU OCHOBHOM IIKOJIBI [mporpamMmbl 110 XHMHH
SABJIAKOTCA:

Buinycknuk na 6azoeom ypoene nayuumcs:

pacKkpeIBaTh Ha MpHMEpax poJib XUMHUM B (DOPMUPOBAHMM COBPEMEHHOM Hay4yHOM KapTUHBI MHpa U B
MPAKTUYECKON JESATENIbHOCTH YeJIOBEKa; JEMOHCTPUPOBATh HAa INPUMEPAX B3aUMOCBSI3b MEXAY XUMHEH U
JPYTMMH €CTECTBEHHBIMU HayKaMH; PACKpbIBaTh Ha NMPUMEPAX IOJOKEHHUS TEOPUH XMUMHUYECKOTO CTPOEHUS
A.M. bytneposa; nonumath uznueckuit cMbici [lepuonnyeckoro 3akona JI.M1. MenaeneeBa u Ha ero oCHOBE
OOBSICHATh 3aBUCUMOCTh CBOWCTB XMMMYECKHX JIEMEHTOB U 0OpPa30BAHHBIX MMH BEIECTB OT 3JIEKTPOHHOTO
CTPOEHHUSI aTOMOB; OOBSACHATH MPUUYMHBI MHOro0Opa3us BELIECTB Ha OCHOBE OOIIMX IMpPEICTaBICHHM 00 X
COCTaBE€ U CTPOCHMH; NPUMEHATH MPABWIIa CUCTEMATHUYECKON MEXIYHapOIAHONW HOMEHKJIATYpPhl KaK CPEICTBa
pa3nuYeHUs W MJEHTU(UKALMK BEIIECTB IO HX COCTaBY M CTPOEHHUIO; COCTaBISATh MOJEKYJISpHBIE U
CTPYKTYpHBIE (POPMYJIBI OPraHMYECKHUX BEIIECTB KaK HOCUTeNeH HH(OpManuu O CTPOSHHM BEIEeCTBAa, €ro
CBOMCTBaX M MNPUHAAIEKHOCTH K ONpPEIEICHHOMY KJacCy COEIUHEHHH; XapaKTepu30BaTh OpPraHUYEeCKUe
BEIIECTBA II0 COCTaBY, CTPOCHHUIO U CBOWCTBAaM, YCTaHAaBJIMBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEKIY
JAHHBIMU XapaKTEpUCTHUKAMHU BEUIECTBA; NPUBOJUTH IPHUMEPHl XUMHUYECKMX pEeaKLUUd, PACKpPbIBAOLINX
XapaKTepHbIE CBOMCTBA THUIIMYHBIX IIPEICTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB C LEIBI0 HX
uAeHTU(PUKAIIMKY U OOBACHEHUs 00JIacTH MPUMEHEHHS; IPOrHO3UPOBATH BO3MOXKHOCTH IPOTEKAHUS
XUMHMUYECKHX DPEAKIMl Ha OCHOBE 3HAHMM O THUNAaX XMMHMUYECKOH CBSI3M B MOJIEKYJaX PEareéHTOB M HX
peaKkMOHHON CITIOCOOHOCTH; UCII0JIb30BATh 3HAHUS O COCTaBe, CTPOCHUH U XMMHUYECKHUX CBOMCTBAX BEIIECTB JIJIs
0€30IacCHOr0 NMPUMEHEHUs] B MPAKTUYECKOM JIeATENBbHOCTH; TMPHUBOAMTHL MPUMEPHI MPAKTUYECKOTO
UCIIOJIb30BaHUsl MPOAYKTOB MepepaboTKu HEPTH U MPHUPOAHOIO Tas3a, BHICOKOMOJIEKYIISIPHBIX COEIMHEHUN
(MONMMATUIICHA, CUHTETHYECKOrO KaydyKa, alleTaTHOIO BOJIOKHA); MPOBOJAUTH OMBITBI MO PACHO3HABAHUIO
OpraHMYECKUX BEUIECTB: TIUIEPUHA, YKCYCHOM KHUCIOTHI, HEMIPEAEIbHBIX KHUPOB, TIIOKO3bI, Kpaxmasa, OeIKoB
B COCTaBE MUILEBHIX MPOAYKTOB M KOCMETHYECKHMX CPEJCTB; BJIAJETh MpaBWJIAMHU M MpHeMaMH Oe30MacHOi
paboThl C XMMHUYECKUMH BEIIECTBAMU M JIabOpaTOPHBIM OOOpYJOBAaHUEM; YCTaHABIWBATH 3aBUCHMOCTD
CKOPOCTH XUMHMUYECKOW pEeaKkIy U CMEIEHUs] XMMHUYECKOrO PaBHOBECHUS OT PA3JIMYHBIX (PAKTOPOB C LIEJIbIO
orpezieNieHUs] ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XMMHUYECKUX MPOLECCOB; MPUBOAUTH MIPUMEPHI THAPOIU3a
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coJIel B MOBCETHEBHOM JKM3HU Y€JI0BEKa; MPUBOAUTH IPUMEPHI OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX PEaKIUil B
NpUpOJie, NPOU3BOACTBEHHBIX NPOLECCaX U IKU3HEICATCIFHOCTH OPraHW3MOB; HPUBOJUTH IPHMEPHI
XUMHUYECKHX PpEaKIi, pPacKpHIBAIOMIMX OOLIMEe XMMHYECKHE CBOICTBA MPOCTHIX BEIIECTB METAJUIOB W
HEMETaJUIOB; MPOBOJHUTH PACUEThl HA HAXOXKICHHWE MOJICKYJSIPHOH (GOPMYJBI YriIeBOAOPOJA IO MPOAYKTaM
CTOpPaHUS ¥ 110 €70 OTHOCHTEIBHOM IIIOTHOCTH U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOSIIUX B €70 COCTAB; BIACTh
npaBUiIaMy 0€30MacHOTO O0pAIIEHHS C €IKUMU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOI
XUMHHU; OCYLIECTBISATh MOUCK XUMHUYECKOW WH(POPMALUU 1O Ha3BaHHSM, MIACHTH(PHKATOpaM, CTPYKTYpPHBIM
dopMynaM BemIeCTB;, KPUTHYSCKH OICHUBATH M HMHTEPHPETHPOBATh XHMHUYECKYI0 HH(POPMAIHIO,
COZIEPIKAIYIOCS B COOOIIEHHAX CPEACTB MaccoBO mHpopMaluu, pecypcax VHTepHeTa, HayYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISX BBISBICHHS OIIMOOYHBIX CYXACHHH H
(dopmupoBaHus COOCTBEHHON MO3UIMH; MPEACTABIATh MYTH PEIICHHUS TTI00AIBHBIX MPOOJIEM, CTOSAIINX Mepe.
YeJI0BEYECTBOM: SKOJIOTUYECKHX, SHEPIETUYECKHX, CHIPBEBBIX, U POJIb XUMHUH B PEIICHUH ITHX IPOOIIEM.

Bbtnycmum Ha 6azoeom YPO6éHE nojiydum 603MONCHOCHb HAYUUMbCA:

WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBIEHUE U HBOJIIOLMIO OPraHMYECKOM XMMHMM KaK HayKH Ha Pa3JInYHBIX
MCTOPUYECKUX 3TAIAX €€ Pa3BUTUS; UCIOJIb30BaTh METOAbI HAYYHOT'O IIO3HAHUSI IIPH BBIIIOJHEHUHU IIPOEKTOB U
y4eOHO-UCCIIEIOBATEIbCKUX 3aJlad 10 M3Y4YEHHUIO CBOWCTB, CHOCOOOB IOJY4YEHHMS U paclo3HaBaHM
OpPraHUYeCKUX BEUIECTB; OOBSICHATH MPUPOAY U CIOCOOBI O0pa3OBaHHS XMMHUYECKOH CBSI3M: KOBAJICHTHOMN
(MoNIIpHOM, HENOJspHOW), HMOHHOM, METaJUNIMYEeCKOH, BOJOPOAHOM C LEIbI0 ONpPEJeNeHUs] XUMHYECKOH
AKTMBHOCTH BEILECTB; YCTAHABIMBAaTh T'€HETHUYECKYIO CBA3b MEXIY KJIacCaMH OPraHMYECKHX BELIECTB IS
000CHOBaHUS NMPUHLUINAIBLHOW BO3MOKHOCTH IOJIYYEHHUS! OPraHWYECKUX COEAMHEHUH 3aJaHHOTO COCTaBa U
CTPOCHUSI; YCTAHABIMBATh B3aUMOCBS3H MEXAY (aKTaMH M TEOPUEH, MPUYMHON U CIICACTBUEM TPU aHAIU3E
poOJEeMHBIX CUTyalluid 1 000CHOBAaHMH MTPUHUMAEMBIX PEHICHUH Ha OCHOBE XMMHYECKIX 3HAHHUN

2. Copepsxkanme y4eOHOro npeaMera
CTpoeHne BelecTBa.

OcHoBHBbIE cBe/leHHsI 0 cTPoeHnH aToMa. CTpoeHHE aToMa: COCTaB sijipa (HYKJIOHBI) M 3JICKTPOHHAs 000JI0UKa.
ITorsarue 00 nzoronax. IloHATHE O XUMHUYECKOM OJIECMCHTEC, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBLIM 3apsaaA0M

aqpa.

IHepuoauyeckas cucrema xumudeckux jemeHToB /[. U. MenaeiieeBa B cBeTe cBeTe Y4eHUs 0 CTPOCHHUHU
aroma. Ousnyeckuii cMmpicn npuHATOM B Tabmuue J[. M. MeHneneeBa CHMBOJHMKHU: TMOPSAKOBOIO HOMEpa
JJIeMEHTa, HOMepa Meproja U Homepa rpynmbl. [[oHATHE 0 BaJeHTHBIX AMeKTpoHaX. OTOoOpakeHHue CTPOCHUS
JNEKTPOHHBIX 000J0YeK aTOMOB XHMHYECKHX DJJIEMEHTOB C TIOMOIIBIO DJIEKTPOHHBIX U DIEKTPOHHO-
rpaduueckux popmyn. OObsicHEHNE 3aKOHOMEPHOCTENH N3MEHEHHUSI CBOMCTB 3JIEMEHTOB B MEPHOJIaX U IPyIMIax
MEePUOIUYECKON CHUCTEMBI, KaK CJIEICTBUE UX 3JEKTPOHHOI'O CTPOEHUA. DINEKTPOHHBIE CEMENCTBA XUMUUYECKHUX
9JIEMEHTOB.

CpaBHenne Ilepmoguyeckoro 3aKkoHa W TeOpPHMH XHMHUYECKOI0 CTpoeHMs Ha ¢uiaocodckoii ocHoBe:
MMPEANIOCBUIKHA  OTKPBITUA Hepno;mqecxoro 3aKOHa M TCOPHU XHMHUUYCCKOIO CTPOCHHUA OPraHUYICCKUX
CO€HHH€HHﬁ; POJIb JIUYHOCTU B UCTOPHUH XUMHH, SHAYCHUC ITPAKTUKH B CTAHOBJICHUHW U PA3BUTHU XUMHNYCCKUX
TEOPHH.

Honnasi xumuyeckasi cBfi3b M HOHHBIE KpUCTAJUIMYECKHE pemETKH. KaTHOHBI M aHMOHBI: MX 3apsibl U
KJaccu(uKaIus 1o cocTaBy Ha MpocThIe U ciiokHbIe. [IpenctaBurenu. [TonsTHEe 00 HOHHOM XMMUYECKOI CBA3H.
Honnast kpucramnyeckas pemérka 1 pusnieckre CBONCTBA BEIIECTB, 00YCIOBICHHBIE 3TUM CTPOSCHUEM.

KoBanenTHasi xumuyeckasi CBsi3b. ATOMHBIE M MOJICKYJISpHbIE KpHUCTaindeckue pemérku. [lonsarue o
KOBQJIEHTHOW CBSI3H. DJIEKTPOOTPUIIATEILHOCTh, HEMOJSpPHAs MU MOJspHas KOBAJEHTHbIC CBs3H. KpaTHOCTB
KOBAJIGHTHOM CBsI3u. MexaHn3Mbl 00pa30BaHUsl KOBAJECHTHBIX CBS3€i: OOMEHHBIN M JOHOPHO- aKIENTOPHBIH.
[TonsspHOCTH MOJEKYIIBI, KaK CIEACTBUE MOJISIPHOCTH CBS3M M TE€OMETPUM MOJeKynbl. Kpucraminueckue
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PEMIETKHU ¢ 3TUM THUIIOM CBSI3HM: MOJIEKYJISIPHBIE U aTOMHbIe. PU3NYECKUE CBOMCTBA BEILECTB, O0YCIOBICHHBIE
TUTIOM KPUCTAJUTMUYECKUX PEIIETOK.

Meranianuyeckasi ¢Bsi3b. [IoHsATHE 0 METANIMYECKON CBA3M M METAUIMYECKUX KPUCTAUIMYECKUX PELIETKAX.
®Dur3nyecKre CBOMCTBA METAJIOB HA OCHOBE UX KPUCTAJNIMYECKOTO CTpOeHUS. [[puMeHeHne MeTalioB Ha OCHOBE
MX CBOMCTB. YEpHBIC U LIBETHHIE CIJIABBHI.

Bopopoanas xumnueckasi cBsi3b. MeXMoJeKyIsipHas ¥ BHYTPUMOJIEKYJIIpHasi BOJOPOIHBIE CBSA3H. 3HAUEHUE
MEXXMOJIEKYJIIPHBIX BOJOPOAHBIX CBSI3€H B IPUPOJE U XKU3HU YEJIOBEKA.

HOJII/[Mepr. HOJ'Iy‘lCHI/IC IMOJIMMEPOB  pCaKUUAMHU IMOJIMMEPHU3AIMN KW IIOJUKOHIACHCAIHU. Baxneimme
MMPEACTAaBUTECIN IIaCTMAacC U BOJIOKOH, UX ITOJTYYCHHC, CBOMCTBA U IIPUMCEHCHUC. IlonsTue o HEOPTaHNYCCKUX
IMOJIMMEPAx U UX MPEACTABUTECIIN.

I'azo00pa3Hble, KMIKHe W TBepAble BellecTBa. ArperaTHble COCTOSIHMSI BELIECTB. 3aKOH ABOrajpo.
Monsipblii 00beM razoB.)KectkocTh BoAbl. Kpucraminyeckue u aMmopQHbIe BEIIeCTBa.

Jucnepcubie cuctembl. [ToHsaTre o nucnepcHol (asze U JUCTIEpCUOHHOM cpeie. ATperaTHoe COCTOsSIHUE pa3Mep
yactull (as3bl, KaK OCHOBa JUIsl KJIacCU(PHUKAIUU AUCIEPCHBIX CHUCTEM. DMYJIbCHH, CYCHEH3UHU, a’pO30Jd —
TPyNIbl TPyOOAUCTIEPCHBIX CHCTEM, UX MPEACTABUTEIH. 30JU U T€JIH — Pyl TOHKOIUCIIEPCHBIX CHCTEM, UX
npeacraButend. [louarue o cuHepe3nce U KoaryJssinui.

Cocras BelIeCTBA. CmecH. 3aK0H ITIOCTOSHCTBA COCTaBa BelecTBa. MaccoBas u oO0beMHas J0JIs1 KOMIIOHCHTOB
B CMCCH. MOJI?[pHaSI KOHICHTpaIusi.

JdemoncTpauuu. [lepuongnueckoii cucreMbl XuMudeckux 3aeMenToB Jl. M. MeHaeneeBa B pa3andHbIx hopmax.
Mopenb HMOHHON KPUCTAIIMYECKOM PEIIETKM Ha IpUMEpe XJopuia HaTpus. MuHepalbl ¢ 3TUM THUIIOM
KPUCTAJUIMYECKOM PEeIIETKON: KaJIbLUT, FTauT. Mo1eu MONEKYJISIPHON KPUCTAIIIMYECKOM PEIIETKY HAa TpUMEPe
«CyXOro JibJIa» WU MO0Jla U aTOMHOM KpHUCTa/NIMYeCKOW PeméTKU Ha mpuMepe anMmasa, rpadura Wik KBapla.
Mopnens MomnsipHOro o0b&Ma raza. Mojenu KpHCTAUIMYECKUX PEHIETOK HEKOTOPhIX MeTauioB. Kommekuuu
00pa3I0oB pa3NIUYHBIX TUCTIEPCHBIX cucTeM. CHHEpe3nC U Koarysiusl.

JlaGopaTtopHuble onbIThbl. KOHCTpyHpOBaHME MOJAEIM METAUNIMYECKOM XHUMUYECKOoW cBs3u. IlomydyeHue
KOJUIOMJIHOTO pacTBOpa KypHUHOro Oelika, HCCIEOBAaHME €ro CBOWMCTB C IMOMOILIBIO JIa3€pHOM YKa3Ku U
IPOBEJCHHE ero JeHaTypauuu. [lonydeHre sMyabCHUH paCTUTENBHOTIO Maciia U HaOII0AeHNE 3a €€ pacCIIOCHUEM.
[Tonydenue cycrieH3uH «M3BECTKOBOTO MOJIOKa» U HaOIIOZeHHE 3a €€ celMMEeHTaluel.

IIpakTuyeckas padora. «Ilonydyenue, coOupaHue U pacrio3HaBaHUE Ta30By.
XuMHYeCKHe peakuuu

Kaaccndpukanus xuMuyeckux peaxkiuii. AmoTponusaius U U30Mepu3alns, Kak peakiud 0e3 U3MEeHEHUS
cocTaBa BellecTB. AJioTponus u e€ npuuuHbl. Kiaccudukanus peakiuii no pa3inyHbIM OCHOBAHHSIM: TIO YHUCITY
U COCTaBY pPeareHTOB M MPOAYKTOB, MO (pase, Mo MCMOIb30BaHUIO KaTaIN3aTopa Uiu (epMeHTa, Mo TeTJIOBOMY
s dexry. Tepmoxumudeckrne ypaBHEHUS PEAKIIHA.

Cxopoctbh XuMHYecKHX peakuuii. PakTopel, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMUYECKUX PEAKLIUNA: IPUPOAA
pearupyromux BEIIeCTB, TEMIIepaTypa, IUIOMIA[b HX CONPHUKOCHOBEHHUS pEarupyrollux BEIIECTB, HX
KOHIEHTpalusi, TNPUCYTCTBUE KaTanuzaropa. I[lonstue o katanuze. DepMmMeHTHl, Kak OHOJIOrHYECKHE
KaTaJn3aTtopbl. THTHOUTOPHI, KaK «aHTOHUMBD) KaTaJIN3aTOPOB U UX 3HAUEHUE.

XumMunuyeckoe paBHoBecHe U criocoObl ero cMmenieHus. Kinaccupukanus XuMHUECKUX peaklinil Mo MPU3HAKy UX
HanpaBieHus. [loHsTue 00 0OpaTHMBIX peakiusX U XuMmMuueckoM paBHoBecud. [lpuniun Jle-lllatense u



Croco0bl CMELIEHUs XMMUYECKOTro paBHOBecus. O0I1as XapaKTepUCTUKaA peakuil CHHTE30B aMMHMaKa U OKCUA
cepbl(VI]) 1 paccMOTpeHME yCIIOBUI CMEILIEHUS UX PaBHOBECHSI HAa ITPOU3BOJICTBE.

I'uaposm3. OO6paTuMbIil 1 HEOOpaTUMBIH THAPOIU3EL. [ uaApoau3 coneil u ero THMBL. [ MIPONINU3 OpraHNYecKuX
COCMHEHUI B HMBBIX OPraHM3MOB, KaK OCHOBa oOMeHa BemiecTB. [loHsTHE 00 PHEpreTHYecKOM OOMEHE B
KJIETKE U POJIM THJIPOJIN3a B HEM.

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE Pe€aKknuu. CreleHb OKHUCICHHUS U €€ OMpCACIICHUC I10 (1)OpMYHaM
OpTraHUYCCKUX KW HEOPraHMYCCKHUX BECILICCTB. OneMeHTHl U BCIIECCTBA, KaK OKHCIHMTCIUM M BOCCTAHOBHTCIIH.
[Tonsarue o mponeccax OKHCIICHHA W BOCCTAHOBJICHHA. CocraBnenne ypaBHCHHI;'I XHUMHUYCCKUX peaKHI/Iﬁ Ha
OCHOBC 3JICKTPOHHOI'O Oananca.

3J’IeKTp0J’[I/I3 paciiaBoB U pacTBOPOB 3JECKTPOJIUTOB. XapaKTepI/ICTI/IKa OJICKTPOJIN3a, KaK OKUCIIUTCIIbHO-
BOCCTAHOBUTCIIBHOT'O IIpolecca. OcobeHHoCTH OJICKTPOJIN3ad, IMPOTCKAOUICTO B PAaCTBOpPaAx 3JICKTPOJIMTOB.
HpaKTI/I‘ICCKOC MPUMCHCHHUC DJICKTPOJIM3a: ITOJYUCHUC Ir'aJIOTCHOB, BOAOPOda, KUCIIOpOJa, MCIOYHBIX MCTAJIJIOB
)51 Luenoqeﬁ, a TAKIKC AJIIOMUHHA SJICKTPOJIU30M paCIlJIaBOB U PaCTBOPOB COCIUHEHMH ATUX JIEMEHTOB. IloHsATHE
O Ir'aJIbBaHOINIACTHUKE, I'aJIbBAHOCTCI'UH, paq}I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB.

JlemoHcTpanuu. PactBopeHue cepHOil KUCIOTHl U aMMHUAYHON CEIUTPBI U (PUKCALUS TEIUIOBBIX SIBJICHUHN A1
9TUX NpPOLECCOB. B3auMMoneicTBUs pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM KHUCJIOT OJUHAKOBOU
KOHIIEHTPAllMM C OJMHAKOBBIMU KyCOUKaMu (IpaHyjaMy) LIMHKAa M B3aUMOJICHCTBHE OJMHAKOBBIX KYCOUYKOB
pasHbIX METAJJIOB (MarHus, LIMHKA, jKeJe3a) C PacTBOPOM COJSHOM KHCIIOTHI, KaK MIpUMEp 3aBUCHUMOCTH
CKOPOCTH XMMHYECKHMX pEakLUi OT NMpHUponbl BellecTB. B3aumopelcTBue pacTBOPOB THOCYNb(ara HATpUs
KOHLEHTPAallud M TEMIIEpaTypsl C pPAacTBOPOM CEPHOM KHUCIOTBL. MOAEIUPOBAHNUE «KHIIALLETO CIIOSI.
Hcnonb30BaHue HEOPraHMYECKHX KaTalu3aTopoB (CoJel »kese3a, MOJuAa Kajius) U HPUPOAHBIX OOBEKTOB,
coJiepKaliX KaTaja3y (Cblpoe MscO, KapTodenb) JUlsl pa3sioKeHUs NepoKcuaa Bojopoaa. BzaumoneiictBue
IIMHKA C COJITHOM KHCIIOTOW HUTPATOM cepedpa, Kak MPUMEpbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuil U
peakuuu odMeHa. KoHctpyupoBanue mozenu 3iekTponusépa. BugeodparMeHT ¢ NpoMbIIUIEHHON YCTaHOBKH
JUIS TIOJIyYEHHUS] AIIFOMUHUS.

JlabopaTopubie omnbIThl. Mmmoctpauus mnpaBuwia bepromsie Ha HpakTUKE — IPOBEIEHUE peakUuid c
0o0pa3oBaHUEM OCaJIKa, I'a3a U BOABL. | eTepOreHHbI KaTaau3 Ha IpUMEpe pasioKeHUs NEPOKCHIa BOJOPOIa B
OPUCYTCTBUM JMOKcuaa Mmaprania. Cwemienue paBHoBecus B cucteme Fe3+ + 3CNS— < Fe(CNS)3.
HcnplTaHne MHAMKATOPaMH CpENbl PacTBOPOB COJIEH Pa3IMYHBIX THUNOB. OKUCIMTEILHOBOCCTAHOBUTEIbHAS
peakuus M peakius oOMeHa Ha NpuMepe B3auMOJAEHCTBHsS pacTBOpoB cyibpata memu(Il) c xemezom u
pPacTBOPOM IIENIOUH.

BenrecrBa u ux cBoiicTrBa

Metasibl. ®u3nyueckre CBONCTBa METAUIOB, Kak (DYHKIMS UX CTpOeHUs. /[eleHue MeTaaioB Ha TPYMIbl B
TEXHUKE U XUMHUU. XHMHYECKHE CBOMCTBA METAIJIOB W AJEKTPOXMMHYECKUHN Pl HanpsokeHud. [lonarue o
METAJTIOTEPMUH (QTFOMUHOTEPMUH, MAarHUETEPMUH U IP.).

Hemeramusbl. Baaropognsie ra3pl. Hemertannel kak okuciautend. Hemeramnsl kak BoccTaHOBHUTENH. Psin
AEKTPOOTpHUIIATENbHOCTU. MIHEepTHBIE MK 01aropoiHbIe ra3bl.

Kucsaorsl Heoprannyeckue u opranudeckue. KucioTel ¢ TOYKM 3pE€HUS] aTOMHOMOJIEKYJISIPHOTO YYEHUS.
Kucnotel ¢ TOUKH 3p€HUsS] TEOPUU SIECKTPOJUTHUECKON Tucconranvu. KUcimoTel ¢ TOYKH 3peHUs] MPOTOHHOM
teopun. OOIME XUMUYECKHe cBOMCTBA KUcioT. Kimaccuduxarus Kucior.

OcHoBaHNsl HeOpPraHu4yecKkne U opranndeckne. OCHOBaHUS C TOUKH 3PEHUS AaTOMHOMOJIEKYJISIPHOTO YUECHHUS.
OcHOBaHMsI C TOUKH 3pEHMSI TEOPUH NIEKTPOIINTUUECKON rcconaiiiid. OCHOBAHUS € TOUKH 3pEHUS IPOTOHHON
teopun. Knaccuduxanus ocHoBaHuil. XuMHUYeCKHe CBONCTBA OPTaHUYECKUX U HEOPTaHUUECKUX OCHOBAHUM.



Coau. Kmaccudukamus coneit. XKEcTkocTh Bombl M crmocoObl e€ ycrpaneHus. Ilepexon kapboHara B
ruIpoKkapOoHatT u 06paTHO. OOIIME XUMHUYECKIE CBOMCTBA COJIEH.

I'eHeTH4yeckas CBA3b MEKAY KJIacCaMi HEOPraHu4YeCKUX U OPpraHuveCKMUX BEIIECTB. I'enetnmueckuit pAan
MeTajuia. I eHeTnaecKui paa HEMETAJLIA. I'eneTnueckue pAABI OPraHUYCCKUX COG,I[PIHCHHﬁ.

Jemoncrpauuu. Komnexknus meraioB. Kosuiekuus HeMmeTawioB. B3aumonelcTBHEe KOHUEHTPUPOBAHHOU
A30THOM KHCIIOTBI C MeJIbI0. Belbliika TepMUTHOM cMecu. Benbliika 4€pHOro nopoxa. BeITeCHEHNE rajOreHOB
U3 UX PacTBOPOB IPYrMMH rajoreHaMu. B3aummozneicTBue NmapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHCJIOTBl M aMMHaKa («IpIM 0e3 orHs»). [losyueHne amMMuaka u u3ydeHue ero cBoicTB. Paznuunble ciydan
B3aMMOJCHCTBHS PACTBOPOB COJIEH alOMUHUA €O IIENOYBI0. IlosydeHne *XECTKOW BOIBI M YCTPAHEHHE €€
KECTKOCTHU.

JlabopaTopHbie onbIThbl. IlonyueHne HEpacTBOPUMOIO TMIPOKCHJA U €ro B3aUMOJECHCTBUE C KHUCIOTOM.
HccnenoBanne KOHLUEHTPUPOBAHHBIX PAaCTBOPOB COJISIHOM M YKCYCHOM KHCJIOT KamleJbHbIM METOJIOM IIPHU MX
pa3baBnennn Bonoi. IlomyueHume amQoTEepHOTO THIPOKCHMAA M H3Yy4YeHHE ero CBOWCTB. IIpoBemenue
Ka4eCTBEHHBIX PEAKIIUI IO ONPEICIIEHUI0 COCTAaBA COJIH.

IIpakTuyeckne padoThbl: «XMMUUYECKHE CBOMCTBA KUCTOT», «Pacrio3HaBaHue BEIIECTBY.

3. TemaTn4yeckoe NJIAHMPOBAHUE

Ne Tema KoJj-Bo yacoB
1. CtpocHue BemecTBa 13
2. XHWMHYECKUE PEaKIUU 12
3. BemecTBa 1 ux cBoicTBa 9
34

TemaTuyeckoe niiannpoBanue kypca 11 kiacca 6a30Boro ypoBHst
(1 u B Hegemnto, Becero 34 u)

Ne Tema ypoka Konu4yecTBo yacos

Tema 1. Ctpoenue BemectBa (13 u)

1 OCHOBHBIE CBEJIEHUS O CTPOEHUHU aToMa 1

2 [Tepuoanueckas cucTema XMUMUYECKUXDJIEeMEHTOB | 1
. . MenneneeBa B cBETE y4EHUSI O CTPOEHUHUATOMA

3 HNonnast Xxumuuyeckas CBSI3b U HOHHBIE 1
KPUCTAJUIMYECKHUE PEIIETKU

4 KoBaneHTHass XuMHuYecKas CBSI3b. ATOMHBIC H 1
MOJIEKYJISIPHbIE KPUCTAINTNYECKHE PEIIETKH

5 Merammueckass XUMUYECKas CBA3b 1

6 Bonoponnas xumuueckas cBA3b 1

7 [Tonumepsr 1




l'a3000pa3nblie BemecTBa

[

[Ipaktuueckas padora Nel. [Tomydenue, coonpanue u
pacrio3HaBaHUE Ta30B.

[3Y

10

Kunkue Beniectsa. TBepable BemiecTsa

11

JucniepcHble CHCTEMBI

12

CocraB BenrectBa. CMmecH.

Pewenue 3ana4 Ha pacTBOPEI.

e e

Tema 2. Xumuueckue peakuuu (12 )

Knaccudukanmst XuMUYeCKuX peakiui

Krnaccudukanus XuMHUECKUAX PEaKInit

CKOpOCTh XUMUYECKUX PEaAKIUi

AN

O6parumocThb XUMHUYECKHUX peaKuui.
XWMHYECKOE paBHOBECHE M CIIOCOOBI €rOCMEIICHHS

e i

I'mpoponus

I'maponns

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC peaKnu

oo | OO

DONEeKTpPOJIN3  paciuylaBOB M PacTBOPOB.
[TpakTHyeckoe MpuMeHEeHHUe IEKTPOIU3a

e

ONeKkTposm3  paciylaBOB M PacTBOPOB.
[IpakTHyeckoe MpUMEHEHHE HIEKTPOITH3a

10

Pemenue 3amau.

11

HOBTOpeHI/IC u O606H_ICHI/IG HU3YUYCHHOI'O

[3Y

12

Kontponbaas pabora Ne 1 «Crpoenue
BEIIECTBA. XUMHUECKUE PEAKIIH»

[

Tema 3. BemrecrBa u ux cBoiictsa (9 u)

MerTtasuibl

Hewmerannsl. biaropoansie rassl

KucnoTer HCOPTaHNYCCKHUEC U OPTaHUYCCKUC

[TpakTuyeckas pabora Ne2. XumMHuueckue cBOMCTBa KUCIOT

OcHoBanus HCOPTaHNYCCKUEC U OPTaHUYCCKUC

OO B W N -

AM@oTepHbIE COeTMHEHUS HEOpPraHWYecKhe U
OpraHHYecKue

e i L

Comu

Ilpaktuyeckas pabGora Ne3. Pacmo3HaBaHMe BEIIECTB.

O©|00|

[ToBTOpeHue u 0000IIeHIE TEMBI

KonTponbras pabora Ne 2 «BemectBa n ux
CBOICTBa»

o il i







