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TPEBOBAHMA K YPOBHIO IIOATI'OTOBKH OBYYAIOHIUXCSA HA CTYIIEHHU CPEJHEI'O
(ITIOJTHOT'O) OBPA3OBAHUA

B pe3ynbrate nu3ydyeHuss XuMuM Ha 0a30BOM YPOBHE YUCHHK JIOJIKEH

3uamuv/nonumamo:

- 6ajyicHellue XUMUYeCKUe NOHAMUA: BEUIECTBO, XUMHYECKMHM DJIEMEHT, aToM, MOJIEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHas Macchl, HWOH, AJUIOTPONMsI, H30TOIbI, XMMHYECKasl CBS3b,
3JIEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00beM,
BELIECTBA MOJIEKYJSIPHOIO W HEMOJEKYJSPHOTO CTPOEHUS, PaCTBOPBI, 3JIEKTPOIUT U HEDIEKTPOJIUT,
NEKTPOJINTUYECKAsT AUCCOLMALMS, OKHUCIUTEIb W BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBIICHHE,
TeroBod 3¢ (deKT peaknuu, CKOPOCTh XHMHUYECKOM pEaklIWu, KaTalu3, XHMHUYECKOe pPaBHOBECHE,
YIIIEpOHBIN CKelNeT, (yHKIHMOHAIbHAs IPYIIa, U30MEpUs, TOMOJIOTUS;

- OCHOG6HblE 3AKOHbl XUMUU: COXPAHEHUS MAacChl BEIIECTB, MIOCTOSHCTBA COCTaBa, MEPUOAUUYECKHUM
3aKOH,;

- OCHOGHble meopuu XUMuU. XUMUYECKOW CBA3M, 3JIEKTPOIMTUYECKOM IUCCOLMALIMU, CTPOCHHUS
OpPraHUYECKUX COCAVHEHUN;

- 8avICHellule 6eU|ecmea U Mamepuaivl: OCHOBHbIE METAJIJIBI U CIUIABBI; CEPHAsl, COJIsIHAsI, a30THAS
U YKCYCHasl KHUCJOTBI; ILIEJIIOYM, aMMMaK, MUHEpaJibHble ylO0OpeHHs, MeTaH, 3TWJIEH, aleTUJIeH, OeH301,
ATAHOII, )KUPBI, MBUIA, TIIOK03a, Caxapo3a, KpaxMal, KJIeTJyaTKa, OCJIKH, UCKYCCTBEHHBIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IUIaCTMAcCChI;

ymembo:

- HA3bl6aMb N3YUYCHHBIC BEILECTBA 110 «TPUBHATIBHOW» WM MEXYHAPOIHON HOMEHKJIATYpE;

- onpedenamyp: BAICHTHOCTb U CTEIIEHb OKUCIEHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U
B COCAVHECHMSX, 3aps]] MOHA, XapakTep cpeAbl B BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUH,
OKHUCJIUTEIb M BOCCTAHOBHUTENb, IMPUHAMJIEKHOCTh BEUIECTB K Ppa3IMYHBIM KJjlaccaM OpraHuYecKuX
COCITMHEHHI;

- Xapakxmepu3oeamsyp: 3JIEMEHTbl MAJIBIX IEPUOJIOB M0 UX IOJIO)KEHUIO B MEPUOJUYECKON CHCTEME
JL.U. MenzeneeBa; oOlue XUMHYECKHME CBOWCTBA METAJIOB, HEMETANIOB, OCHOBHBIX KJAaCCOB
HEOPraHWYECKUX U OpPraHUYECKUX COEIMHEHUI; CTpPOEHHME M XHMMHUYECKHME CBOICTBAa H3YYEHHBIX
OpPraHUYECKUX COEANHEHUN;

- 00bACHAmMY: 3aBUCUMOCTh CBOWMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; MPUPOLY XUMHYECKON
CBSI3W (MOHHOW, KOBAJEHTHOHM, METaJIIMYECKOW), 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOM peakLuud |
MOJIOXKEHUS XMMHUECKOT0 PaBHOBECUS OT Pa3IMYHBIX (PaKTOPOB:

- 6bINOJHAMbG XVUMHUYECKUN DKCIEPUMEHT IO DPACIIO3HABAHMUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB;

- NP0BOOUmMb CAMOCTOATENBbHBIM MOUCK XMMHUYECKON MH(pOpPMAlMU C UCHOJIb30BAHUEM DPa3JIMYHbBIX
HUCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3JaHUM, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH Ui 00pabOTKM U INepelayd XMMUYeckoil MHpopManuu u ee
MIpPE/ICTaBICHUS B pa3IMYHbIX (hopMax;

UCNnONb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NO6CEOHEBHOU HCUZHU OJIA:

- 00BSICHEHUSI XUMUYECKUX SBJICHUN, MPOUCXOASIINX B IPUPOE, ObITY U Ha IPOU3BO/ICTBE;

- ONpEJIEeTIeHUs] BO3MOXKHOCTH IMPOTEKAHUS XUMHYECKHX IMPEBPALICHUM B pa3IMYHBIX YCIOBUSIX U
OLIEHKH UX MOCJEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOI'O MTOBE/IEHHUS B OKPYKAIOIIeH cperie;

- OLICHK!U BIIMSHUS XUMUYECKOTO 3arpsi3HEHUs] OKPY KAIOIIEe Cpesibl Ha OPraHu3M YEJIOBEKa U Apyrue
KHUBBIE OpTraHU3MBl;

- Oe3omacHOro oOpalleHuss ¢ TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, J1aOOPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/IaHHON KOHILIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

- KpUTHUYECKOM OIEHKH JOCTOBEPHOCTH XUMHUYECKONW HH(pOpMalnu, MOCTYyMalomeld U3 pa3HbIX
HCTOYHUKOB.

IInanupyemsie pe3yJbTaThl YCBOCHHS Y4e0OHOr0 MaTepHuasia o XuMHUH

JIuunocmmnuie pesyniomamaot

JInuHocTHBIE pe3yabTaThl B cepe OTHOLICHHH 00y4alOMMXCH K cede, K CBOeMYy 310POBbIO, K
NMO3HAHUIO ce0s:



. OpHUCHTAlHA o6yqafom1/1xca Ha OOCTHIKCHHE JIMYHOT'O CYACTBA, pCaiM3allui0 ITO3UTHUBHBIX
JKU3HCHHBIX TICPCIICKTUB, MHUIIMATUBHOCTH, KPCATUBHOCTH, T'OTOBHOCTL U CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOoOIpEaACICHUIO, CIIOCOOHOCTH CTaBUTH LEJIN U CTPOUTD )KU3HCHHBIC ITJIaHBI,

. TOTOBHOCTb M CIOCOOHOCTH O0OecrednTh cebe W CBOMM OJIM3KHM JOCTOHHYIO JKHU3Hb B
IIPOIECCe CAMOCTOSITEIbHOM, TBOPUYECKON M OTBETCTBEHHOH /1€ TEIbHOCTH;
. TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromMXCsi K OTCTAaMBaHHWIO JIMYHOTO JOCTOMHCTBA,

COOCTBEHHOTO MHCHUS, TOTOBHOCTh U CIIOCOOHOCTD BBIpa6aTBIBaTB CO6CTB€HHyIO IIO3HIHIO 110 OTHOIICHHIO
K O6H.[CCTB€HHO-HOJIPITH‘ICCKHM COOBITHSIM MMpOIIOTO U HACTOALICTO HA OCHOBE OCO3HAHUA U OCMBICIICHUA
HUCTOpHUH, NYXOBHBIX HeHHOCTefI n ,I[OCTI/I}KCHI/If/'I HaIIeu CTpaHkbI,

° FOTOBHOCTh M CIIOCOOHOCTH 06yan0H1chs1 K CaMOpPasBUTUIO MW CAMOBOCIHMTAHHUIO B
COOTBETCTBHUHU C O6H.[C‘ICJIOBC‘I€CKI/IMI/I OCHHOCTSAMHA U UJACAIAMU TI'PAXKIAHCKOI'O O6H.[CCTB8., HOTpe6HOCTB B
(1)I/I3I/IquKOM CaMOCOBCPUICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO-OSHOpOBHTCHBHOﬁ ACATCIBHOCTBIO,

. IIPUHATHE WU pCain3alus HCHHOCTCI;'I 3A0pOBOIo u 0€e3011acHOIo 06];)333 KH3HHU, 6epe>KHoe,
OTBCTCTBCHHOC MW KOMIICTCHTHOC OTHOIICHUE K CO6CTB€HHOMy (bI/ISI/I‘-IeCKOMy U TICHUXOJOTUYCCKOMY
300POBBIO;

J HETPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB.

Memanpeomemmoie pe3yibmantvl

1. PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUA

BbINyCKHUK HAYYHMTCSH:

. CaMOCTOSITEJIBHO ONPEACIISTh LIENIH, 33/1aBaTh MapamMeTpbl U KPUTEPUHU, MO KOTOPHIM MOMKHO
ONPEIEIUTh, YTO 1I€Jb IOCTUTHYTA;

. OLICHUBATh BO3MOXHBIC IIOCJICACTBUSA OOCTHUKCHHA MMOCTaBJIICHHOM Ooejim B OCATCIBHOCTH,
COOCTBEHHOM KHU3HU U JKU3HHU OKPYKAIOIINX JIF0IeH, OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U MOpPAJIH;

. CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/ladll B OOpA30BATEIIBHON JEATCIHEHOCTH W
KU3HEHHBIX CUTYalLUsIX;

J OLICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U JIpyrue HeMaTepHallbHbIE peCypChbl, HEOOXO0IUMBbIE
JUISL IOCTUKEHUS TOCTaBICHHOM LIETH;

L] BI)I6I/IpaTB OyTb JOCTHIKCHHA LCJIH, IUIAHUPOBATH PCIICHHUE IIOCTABJICHHBIX 3aaay,
ONTUMU3UPYS MaTepUATIbHbIE U HEMATEepHUAJIbHbIC 3aTPAThI;

J OpraHMu30BbIBaTh 3(PPEKTUBHBIM TOUCK PECYpPCOB, HEOOXOIUMBIX JUISl  JOCTHUKEHHS
IOCTaBJICHHOM LETN;

. COIOCTABIIATH MOJYYEHHBIN PE3yJIbTAT AEATEIbHOCTH C IIOCTABJICHHOM 3apaHee LENbIO.

2. [To3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS

BohinycKHUK HAy4YUTCSH:

. UCKaTh U HAXOJIUTh 00OOIIEHHBIE CIIOCOOBI pPEIIeHUs 3373y, B TOM YHKCJE, OCYIIECTBIThH
pa3BepHYTHIN MHOOPMAITMOHHBIA MOUCK U CTaBUTh HAa €r0 OCHOBE HOBBIE (Y4eOHBIC M TMO3HABATEIIHHBIC)
3a/1a4u;

. KPUTHUYECKH OIIEHMBaThb W HMHTEPOPETUPOBATH HMHPOPMALMIO C pPa3sHbBIX IO3ULUH,
pacro3HaBaTh U (GUKCHUPOBATH IPOTUBOPEUHs B HH(POPMAIIMOHHBIX UCTOYHUKAX;
. HCIIOJIB30BAaTh  PAa3JIMYHbIE MOJEIBHO-CXEMaTU4YECKUE CpPEACTBA Ul IPEACTABICHUS

CYIIECTBEHHBIX CBS3€M M OTHOILEHWH, a Takke HPOTHUBOPEYMH, BBISBIEHHBIX B HH()OPMAIIMOHHBIX
HMCTOYHMKAX;

. HaxOJUTh U IPUBOAUTH KPUTUYECKHE APTYMEHTHl B OTHOLICHHUM NECUCTBUU U CYXACHUUI
JPYroro; CHOKOWHO U Pa3yMHO OTHOCHUTHCA K KPUTHYECKHM 3aMEUYaHUSIM B OTHOLIEHHUH COOCTBEHHOTO
CYXKJIEHUS], pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

. BBIXOJAWTh 33 pPaMKH Yy4yeOHOro MpeaMeTa U OCYLIECTBISTH IEJCHANPaBICHHbIN MOUCK
BO3MOKHOCTEH ISl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B AEHCTBUS;

. BBICTPAanBaTh UHAMBHUAYAIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO, YUUTHIBAS OTPAHUUYEHUS CO
CTOPOHBI JIPYIMX YYaCTHUKOB U PECYpPCHBIE OTPaHUYEHUS;

. MEHSTh U YAEpKUBATh pa3Hble MO3UIMH B TO3HABATEIBHOMN J€ITEIbHOCTH.

1. KoMMmyHuKaTHBHBIC yHHBepcaabHble y4eOHbIe 1eHCTBUSA

BbInycKHUK HAyYHMTCS:

. OCYILIECTBIIATH JIEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAaMH, TaK U CO B3POCIBIMU (Kak

BHYTpH 00pazoBaTeIbHON OpraHM3allid, TaK W 3a ee MpejaeraMu), MoJA0UpaTh MapTHEPOB JUIS JIETOBOM
KOMMYHHKAIIUU UCXO/I U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUI;



. MIPU OCYIIECTBIICHUH TPYIIIOBON paObOTHI OBITH KaK PYKOBOJIUTEIEM, TaK U YJICHOM KOMAaH]IbI
B Pa3HbIX poyIsiX (F€HEpaTOp UAEH, KPUTUK, UCTIOTHUTENb, BRICTYNAIOLIUN, SKCIIEPT U T.1.);

. KOOPJAMHHUPOBATh W BBHINOJHATH pabOTy B YCIOBHUSAX pPEATbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

. Pa3BEPHYTO, JIOTHYHO U TOYHO W3JIaraTh CBOIO TOUYKY 3PEHHS C MCIIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

. pacro3HaBaTh KOH(MJIUKTOTCHHBIC CUTYaIlUU U MPEIOTBPAIIAaTh KOH(PIMKTHI 10 X aKTHBHOMN
¢da3pl, BBICTpaWBaTh JEIOBYIO M O0pa30BaTEIbHYI0O KOMMYHUKAIIMIO, M30€rasi JTUYHOCTHBIX OII€HOYHBIX
CYXKJICHUU.

B pe3yabTare u3yuyeHusi y4eOHOro mnpeaMera «XUMHS)» HA YPOBHe CpedHEro o001Iero
0o0pa3oBaHuMA:

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCSH:

. pacKpbIBaTh Ha MpUMeEpax pojib XMMUU B (OPMHPOBAHUU COBPEMEHHON Hay4HOH KapTHUHBI
MHUpa U B IPAKTUYECKON AESITEIbHOCTH YEIOBEKA;

. JI€MOHCTPUPOBATh Ha MPHUMEpAaxX B3aUMOCBA3b MEXIY XMUMHUEH M JPYTMMH €CTECTBEHHBIMU
HayKaMu;

. pacKpbIBaTh Ha MPUMEpax MOJI0XKEHUs TEOPUU XUMHUdeckoro ctpoerus A.M. byrneposa;

. noHnMaTh (pusnyeckuii cmpicn Ilepuoguaeckoro 3akona /I.M. MenneneeBa u Ha €ero OCHOBE

OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pPa30BaHHBIX UMM BELIECTB OT 3JIEKTPOHHOTO
CTPOEHHUSI aTOMOB;

. OOBSICHATh NPUYMHBI MHOrooOpa3usi BEIECTB Ha OCHOBE OOLIMX MpEeICTaBICHUH 00 HX
COCTaBE U CTPOCHUHU;

. IIPUMEHSTh IpPaBUJa CHUCTEMaTUYECKOW MEXAYHAapOAHONW HOMEHKJIATYpbl KaK CpeICTBa
pa3nuyeHus U UISHTU(UKAIIMN BEIIECTB MO UX COCTaBY U CTPOCHUIO;

. COCTABJIATh MOJIEKYJISIDHBIE M CTPYKTYpHbIE (OPMYJIBI OpPraHMYECKMX BEINECTB Kak
HocuTenel MH(pOpMalKUu O CTPOCHUHU BEILECTBA, €0 CBOWCTBAX U NPUHAIEHKHOCTU K ONPEICIIEHHOMY
KJIACCy COCIMHEHUH;

. XapakTEepU30BaTh OpPraHUYECKHE BEUIECTBA II0 COCTaBy, CTPOCHHIO M  CBOMCTBaM,
YCTaHABIUBATh IPUYMHHO-CIEACTBEHHBIE CBA3H MEXKIY JAHHBIMU XapaKTEPUCTUKAMMU BEILIECTBA;
. MIPUBOJAUTH IIPUMEPBl XMMHYECKMX PpEAaKIUH, pPACKPBIBAIOLIIUX XAapaKTEPHBIE CBOWCTBA

TUIUYHBIX TMpPEeACTaBUTENEeH KI1acCOB OPraHMYECKUX BEILIECTB C LENbI0 MX UACHTU(PHUKAIMUA U OOBSICHEHUS
o0acTy MPUMEHEHNUS;

. MIPOrHO3UPOBATh BO3MOXKHOCTH INPOTEKAHUS XMMUYECKMX pPEaKIMid Ha OCHOBE 3HaHUH O
TUIAX XUMUYECKON CBSA3M B MOJIEKYJIaX PEareéHTOB U UX PEeaKIIMOHHON CIIOCOOHOCTH;

. UCIOJb30BaTh 3HAHMS O COCTAaBE, CTPOEHUM U XHMHYECKHUX CBOICTBax BeLIECTB s
0e30ImacHoTo INPpHUMCHCHUA B HpaKTHqGCKOﬁ JACATCIIbHOCTH,

. IPUBOANUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BAaHUS MPOAYKTOB IepepaboTku HepTH U
MPUPOJHOTO Tra3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH (MOJIMATUIIEHA, CHUHTETHYECKOro Kayuyka,
alleTaTHOT'O BOJIOKHA);

. MIPOBOJIUTH OIBITHI TI0 PACIIO3HABAHHWIO OPTraHMYECKUX BEIIECTB: TIIHMIIEPHHA, YKCYCHOH
KHUCJIOTBI, HENpPEeJeNbHBIX XHPOB, TJIOKO3bl, Kpaxmaja, OEJIKOB — B COCTaBe IHUIIEBHIX MPOIYKTOB U
KOCMCTHYCCKUX CPECACTB,

. BJaJIeTh MpaBUJIAMHU M TIpueMamMu Oe30macHOil padoThl ¢ XMMHYECKHMMM BEIIECTBAMU U
71a0b0paTOPHBIM 000PYI0BAaHUEM;
. yCTaHaBJIMBaTh 3aBHCUMOCTh CKOPOCTH XMMHMYECKOH pEeakIUM U CMEIIEHUS XUMHYECKOTrO

paBHOBECHUA OT PAaA3JIMYHBIX Q)aKTOpOB C OCJIbIO ONPEACICHUA OITUMAIbHBIX yC.]'IOBPIfI IMPOTCKAHUA
XUMHUYCCKUX IMTPOLCCCOB;

. MPUBOJIUTH IPUMEPHI THIPOJIN3a COJICH B MOBCEAHEBHON KU3HU YEJIOBEKA;

. IIPUBOJUTh  IPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKkUUid B  MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

. MPUBOANUTH MPUMEPHl XUMUUYECKUX PEAKLM, paCKPHIBAIOIINX OOIMe XUMUYECKHE CBOIMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

. MIPOBOAUTH PAacyeThl HA HAXOXKACHUE MOJIEKYIIPHON (POPMYIIbI YIIE€BOAOPOAA IO MPOAYKTaM

CropaHus v 110 €ro OTHOCUTEJIbHOM IIIOTHOCTHU M MaCCOBBLIM JOJISIM 9JICMCHTOB, BXOAAIIHUX B €0 COCTaB,



. BJIAZACTE IIpaBUJIaMU 0e30macHoro O6paH_[eHI/I$I C CAKHMMH, TOPHOYMMHU W TOKCUYHBIMU
BCIICCTBaAMU, CPCACTBAMU OBITOBOI XHUMHU,

. OCYILIECTBIATh IMOUCK XHUMHUYECKONM HH(OpMalMK IO Ha3BaHUAM, HIACHTHU(HUKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BEUIECTB;
. KPUTHUYECKH OLICHWBATh U UHTEPIPETUPOBATh XUMUYECKYIO HH(OPMALIKIO, COACPKAILYIOCS B

COOOIICHHUSAX CPENICTB MacCOBOM MH(OpMaLuH, pecypcax VHTepHEeTa, HAYYHO-TIONYJISIPHBIX CTAaThSIX C TOUKH
3pEHMsI €CTECTBEHHO-HAYYHOH KOPPEKTHOCTHU B LEJISAX BBIABICHUS OLIMOOYHBIX CYXIEHUH U HopMUpOBaHUS
COOCTBEHHOM MO3UIINH;

. IPEJCTABIATh IYTU pEIleHUs IIOOANbHBIX MpOo0JieM, CTOALIMX Iepe] YeIOBEYECTBOM:
9KOJIOTMUECKUX, SHEPIeTUUYECKUX, ChIPHEBBIX, U POJIb XUMUHU B PELIEHUH 3TUX MPOOIIEM.

COJAEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. Baskneiilne XuMHYeCKHe MOHATHS H 3aKOHBI

AtoM. Xumnueckuii a3neMenT. M3oronsl. [IpocTeie 1 cl10KHBIE BENIECTBA.

3aKOH COXpPaHEHMsI MACChl BELLECTB, 3aKOH COXPAaHEHUS U MPEBPAILEHUS YHEPIUH IPU XUMUYECKUX
peakuusx, 3aKOH ITOCTOSIHCTBA COCTaBa. BemecTsa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS.

ATOMHBIC OpOHTANH, S-, P-, d-, f-35mekTpoHBl. OCOOCHHOCTH pa3MEeIICHHsI 3JICKTPOHOB IO OPOUTAIISIM
B aTOMax MajblX M OOJBIIMX MEPUOJOB. DHEPreTUYECKHE YPOBHH, MOAYpOBHHU. CBs3b NEPUOIUYECKOTO
3aKOHA U IEPUOANYECKON CUCTEMBl XMMMYECKUX JJIEMEHTOB C TEOpUEH CTpOEHHUs aroMoB. KopoTkuil u
JUIMHHBIA BapuaHTbl TaOMUIBl XHMMHYECKUX 3JeMeHTOB. IlonokeHue B NEPHOAMYECKON cHCTEMe
XUMHUYECKUX 3JIEMEHTOB BOJAOPO/1a, JAHTAHOUI0OB, aKTUHOM/I0B U UCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.

BaneHTHOCT M BajleHTHBIE BO3MOXHOCTM aTOMOB. [leproguueckoe HM3MEHEHHME BAJIEHTHOCTH H
pa3MepoB aTOMOB.

PacueTHble 3a1auu. Brruricienue Maccsl, 00beMa MM KOJIMYECTBA BELECTBA 110 U3BECTHON Macce,
00bEMy WM KOJMYECTBY BELIECTBA OJHOTO M3 BCTYNHBIIUX B PEAKIMIO WIIM TOJYYHUBIIMXCS B pe3ybTaTe
peaKLuy BEIIECTB.

Tema 2. CTpoeHne BelecTBa

Xumuueckas cBsA3b. Buabl 1 MexaHu3Mbl 00pa3zoBaHus XUMHUYecKol cBs3U. MoHHas cBs3b. KaTHoHBI
u aHuoHbl. KoBasieHTHas HenossipHas cBsi3b. KoBajieHTHas MOJsipHas CBSA3b. DJIEKTPOOTPULATENBHOCTD.
Crenenp okucieHus. Meramumueckas cBsA3b. BonoponHas cBA3b. IIpocTpaHCTBEHHOE CTpPOEHHE MOJIEKYJ
HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB.

Tumbl KpUCTAJUIMYECKHX PpEHIETOK M CBOMcTBa BemecTB. [IpMuuMHBI MHOrooOpas3usi BEIIECTB:
M30MEpPHsl, TOMOJIOTHSI, aJTTIOTPOIIHSI, U30TOIHS.

JemoncTpanuu. Mozienu MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAJUIMYECKUX KPUCTAJUIMUECKUX
pemerok. D¢ dext Tungans. Moaenu MosieKys H30MEPOB, TOMOJIOTOB.

PacueTHble 3agaun. Briunicienre macchbl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa peaKuu, ecliu
JUISL €T0 TIOJIYYEHHUsI 1aH PACTBOP C OIPEIEIECHHON MaCCOBOM JT0JIEM HCXOQHOTO BEIIECTBA.

Tema 3. XumMnuyecKue peakumu

Knaccugukanus XuMHUECKUX peakliuii B HEOPraHUYECKON U OpraHN4ecKON XUMHUU.

CKOpOCTb peakiuy, ee 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB. 3aKOH ACUCTBYIOLIMX Macc. DHEPTus
aktuBauuu. Kartanmu3 m karanuzatopsl. OOpaTMMOCTh peakuuid. Xumuueckoe paBHoBecue. CwmelleHue
paBHOBecHs 1oA JeiicTBueM pa3nuuHbiX ¢akropos. [Tpunnun Jlelllatense. [Ipon3BoacTBO cepHOI KUCIOTHI
KOHTaKTHBIM CIIOCOOOM.

JleMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEaKLMM OT KOHLEHTPALlUU U TeMIlepaTrypsl. Paznoxenue
MepoKcHUa BOJOPOAA B MPHUCYTCTBUH KaTanuzartopa. OmpeneneHue cpelbl pacTBOpa C IOMOIIbIO
YHHUBEPCAIBHOI'O HHIUKATOPA.

JladopaTopuble onbIThl. [IpoBeaeHNE peakiuii HOHHOTO OOMEHa JUIsl XapaKTEPUCTHKHU CBOWCTB
AJIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue pa3nuyHbix (pakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIUH.

PacueTHble 3agaun. Beruricienre Macchbl (KOJIMYECTBA BELIECTBA, 00beMa) MPOJYKTa PEaKLUH, €CIIH
M3BECTHA MAcca UCXOJHOTO BEIIECTBA, CONEPIKAIIETO ONPEAEICHHYIO OO TPUMECEHN.

Tema 4.PacTBOpBI

Hucnepcusie cuctembl. McTuHHbIE pacTBOpbl. CrocoObl BBIpaXKEHUs KOHIIEHTPALUU PAaCTBOPOB:
MaccoBast J10Ji1 paCTBOPEHHOIO BELIECTBa, MOJIIpHas KoHIeHTpaus. KomiouaHsie pacTBOpbl. 301U, TeNH.



OnekTponauTnueckas auccouuanus. CunbHble U ciaOble ANIEKTPONUTHL. KuCIOTHO-OCHOBHBIE
B3aMMOJEICTBUS B pacTBopax. Cpena BOAHBIX PACTBOPOB: KHCias, HEUTpaibHas, lienoudHas. MoHHoe
npowu3BeieHue Boabsl. Bomopoausiii mokasarens (PH) pactBopa.

I'maponns opraHu4eCcKuX U HEOPraHMYECKUX COCIUHEHUN.

IpakTnyeckas padora. [Ipurorosienue pacTBopa ¢ 3aJlaHHON MOJISIPHOM KOHLIEHTpAIIUEH

Tema 5.9/1eKTpoXUMHYECKHE PeaAKIIHI

XUMHYECKUE HCTOYHMKM TOKA. Psj CTaHAAPTHBIX SJEKTPOAHBIX NOTEHIMAIOB. OJEKTPOJIN3
pPacTBOPOB U PACIUIABOB. [loHAamue o koppo3zuu memanios. Cnocobwvl 3auumsl 0m KOPPO3UU.

Tema 6. MeTa/uibl

[TonoxeHne METaUIOB B TMEPUOJMYECKON CHUCTEME XHMHUYECKHUX 3JjeMeHToB. OOmiue cBoicTBa
METaJIJIOB. DIIEKTPOXUMUYECKHI psi HanpsHKeHUH MeTaioB. OO01iue crioco0bl MOJIy4eHHs] METaJIOB.

0O0630p METAJIOB TJIABHBIX NOArPYHI (A-TpyNN) NEPUOANIECKON CUCTEMbl XUMUYECKUX IJIEMEHTOB.

O0630p MeTtamoB raaBHbeIX noarpynn (b-rpyrm) nepuoanyeckoi CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
(Menb, IUHK, MUMaH, Xpom, Jcene3o, HUKeib, NIamuHa).

CruiaBbl METAJIOB.

OKcuabl U THAPOKCHU/IBI METAJLJIOB.

JemoncTpanuu. O3HakomiieHHE C OOpa3llaMM METalIOB M HMX coeauHeHHuil. B3aumoneiicTBue
LIEJIOYHBIX M ILIEJIOYHO3EMEIbHBIX METAUIOB C BOJAOM. B3amMozeicTBue Menu ¢ KUCIOPOAOM H CEpOil.
DnexTponu3 pactBopa xyopuaa meau (I1). OnpITel o KOPPO3UK METAIITIOB U 3aIUTE OT HEe.

JlabopaTopHble onbIThl. B3anMozelicTBue IMHKA U JKeJIe€3a C pPacTBOPAMU KUCJIOT M IIEJIoYeH.
3HAKOMCTBO C 00pa3liaMy METaJNIOB U UX pyAaMHu (padoTa ¢ KOJICKIUIMU).

Pacuernble 3axa4u. Pacdyersl N0 XUMHUYECKUM YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J0JIEH BBIXOJA
MPOYKTa PEaKLMH OT TEOPETUUYECKH BO3MOKHOIO

IIpakTHyeckas padora. PemeHue 3kcniepuMeHTAJBHBIX 32/1a4 10 TeMe «MeTayn).

Tema 7. Hemerayibl

0O0630p cBoiicTB HeMETAILTOB. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAJIOB.
Okcuibl HEMETaUIOB U KMCIIOPOI0COIepKAaIINe KUCIOTh. BogOpOIHbIE COEIMHEHNS] HEMETAILIOB.

JemoncTpanuun.O6pa3ipl HeMeTauioB. OOpas3ibl OKCUI0OB HEMETAIIOB M KHCIIOPOICOACPHKAIINX
kucnot. ['openue cepsl, pocdopa, sxene3a, Maruus B KUCIOPO/Ie.

JlabopaTopHble onbIThI. 3HAKOMCTBO C 00pa3laMi HEMETAJIJIOB U UX MPUPOIHBIMHU COEIMHEHUSIMU
(pabora c xomiekusamMu). PacroznaBanue XaopuaoB, Cyab(haToB, KapOOHATOB.

['eHeTnyeckas CBsI3b HEOPraHUUECKUX M OPraHUYECKHUX BEIIECTB.

IIpakTnyeckas padora. Pemenue 3kcnnepuMeHTAJIBHBIX 32/1a4 10 TeMe «Hemerawiabi».

Tema 8. XuMus v )KM3Hb.

XuMHS B HPOMBIIUIEHHOCTH. [IpMHIMIBI XMMUYECKOTO MPOU3BOACTBA. XUMHKO-TEXHOJIOTUUECKHE
MPUHLIMIIBI TPOMBIIUIEHHOTO MOTy4eHus MeTaiuioB. [IpousBoactso uyryna. [IpousBoactso cramm.

XuMus B ObITYy. XUMHUYECKAsl TPOMBIIUICHHOCTh M OKpY Karolias cpesa.

IIpakTukym. PemeHne »SKCIIEpUMEHTANBHBIX 3aJad 110 HEOPraHWYECKOM XHMHM; pEIICHUe
SKCIEPUMEHTANIbHBIX 337a4 [0 OpPraHWYeCKOM XUMHUHU; pEHIeHUE NPAKTUYECKUX PACUETHBIX 3ajady;
MoJIy4yeHue, coOMpaHue 1 pacrio3HaBaHHe ra3os.

Y4e0HO — TEeMATHUYECKUH IJIAH

Neni/nt TemaTnueckue pasaesbl KounuectBo yacos
11 ki1ace
1 I'nmasa |. Baxxsenme XuMu4ecKue HOHATHS U A




3aKOHBI

2 lnaBa Il. CTpoeHue BelwecTBa 74
3 I'nasa III. Xumuueckue peakuu 74
4 I'nasa IV. PacTBOpBI 8u
5 ['maBa V. DnexkrpoxuMuueckue peakiuu 64
6 I'maBa VI. Metaiibt 124
7 I'maa VII. HemeTamisl 124
8 I'maBa VIII. Xumus u :KU3HbB 8u

Hroro 68 u

KanengapHo-remaTudeckoe mJiaHupoBaHue
Ne Tema ypoka Koa-Bo
4acoB
I'nasa |. BaxkHelinue xXuMmuuecKkue MOHATHSI M 3aKOHBI ( 7 4)
1 Xummyeckunit anemeHT. Hyknuapl. M3oTonsl. 1
2 3aKOH COXpPaHEeHUA MacCCbl U SHEPTUN B XMMUM. 1
3 | [lepuoamdeckwii 3aKoH. Pactipe/iesieHne 2JIeKTPOHOB B aTOMaX 3JIEMEHTOB MaJIbIX 1
MEPUOJIOB.
4 | Pacnipenenenue 31€KTPOHOB B aTOMax OOJBIIMX MEPUO/IOB. 1
5 | IlonoxkeHue B MEPUOTUIECKON CHCTEME BOJIOPO/IA, JIAHTAHOUIOB, aKTUHOUIOB U 1
MCKYCCTBEHHO IMOJYYEHHBIX 3JIEMEHTOB.

6 | BajeHTHOCTH M BaJICHTHBIC BO3MOXKHOCTH aTOMOB. 1
7 | llepuogmveckoe N3MEHEHHE BAJICHTHOCTH U PAIMYCOB aTOMOB. 1
Fnaea Il. CTpoeHue Bewecrtsa (7 u)
8 | OcHOBHBIC BHJIBI XMMUYECKOU CBsI3H. MIOHHAs 1 KOBAJICHTHAS CBS3b. 1
9 CocTaB/ieHMe 31eKTPOHHbIX GOPMY/ BELLECTB C KOBAJIEHTHOW CBA3bIO. 1
10 | MeTannuyeckas cBA3b. BogopoaHas cBA3b. 1
11 | MpocTpaHCTBEHHOE CTPOEHWE MONEKY . 1
12 | CtpoeHwue KpucTannos. Kpuctananyeckue peLueTku. 1




13

MpUYMHbI MHOrO06Pa3Ms BELLECTB.

14 | KoHTponbHaa paboTa no Temam «BaxkHenwme XMMUYEcKne NOHATUA 1 3aKOHbI», «CTpoeHue
BellecTsay.

I'nasa II1. Xumunyeckue peakuuu (7 4).

15 | KnaccudumKauma XMMUYECKUX peaKkLmit.

16 | Knaccudukarusi XUMAYECKUX PEAKITUH.

18 | CKopOCTb XMMUUECKUX peaKL M.

19 | Kartanus.

20 | Xumunyeckoe paBHoBeCHE N CNOCOBbI Mo CMeLLEHMA.

21 | Ypok-o606uieHmne no Teme «XMMUYECKME peakLmum»

22 | Ypok-npaktnukym. OnpegeneHve ycaosuin CMeLLeHNA XMMMNYECKOro paBHOBECHA.

I'naBa IV. PacTBopsl (8 u )

23 | AncnepcHble cucTemsl.

24 | Cnocobbl BbIpaXKeHMA KOHLEHTPaLMK pacTBOPOB.

25 | Pemenune 3a7a4d Ha MPUTOTOBIICHHE PACTBOPA OMPEICIIEHHON MOJISIPHON
KOHIICHTpaIluu

26 | NMpakTtuueckana pabota Nel MpurotoBaeHune pacteopa ¢ 3a4aHHON MONAPHOWN
KOHLeHTpauuen.

27 | dnekTponuTUUecKasa guccoumauma. BogopoaHbli nokasaTens.

28 | Peakuun voHHOro obmeHa.

29 | T'MApPONN3 OPraHNYECKNX N HEOPraHNYECKUX COEAUHEHN.

30 | Ypok-npakTukym. rmaponms.

I'naBa V. DaekTpoxumuyeckue peakuuu (6 1)

31 | XMMunYecKkne NCTOUYHMKM TOKa.

32 | Pan cTaHAapTHBIX 3NEKTPOAHBIX MOTEHLMANO0B.

33 | Koppo3sua meTannos u ee npeaynpexaeHue.

34 | 2neKktponus.

35 | MoBTOpeHNe. DNeKTPONUS.

36 | KoHTponbHas paboTa. INeKTPOXMMUYECKME PeaKkLuu.

I'naBa VI. Meragusi (12).

37 | Obuwan xapakTepmcTuka 1 cnocobbl NOAYYEHUA METANNOB.

38 | 0O630p MeTanNUUECKUX 3NeMeHTOB A-rpynn.




39 | Obwwii 0630p MeTaNNNYECKMX 3N1eMeHTOB B-rpynn. 1
40 | Menp. 1
41 | Hunk. 1
42 | Tutan u Xpom. 1
43 | XKene3o,HUKENb, IJIATHHA. 1
44 | CnimaBbl METAJIIOB. 1
45 | Okcuzibl ¥ TUIPOKCHUIBI METAJLIOB. 1
46 | NpaKktuueckasa pabota No2 PelleHne IKcnepuMeHTabHbIX 3a4a4 no teme «MeTanibi» 1
47 | PeweHue 3aaau. 1
48 | KoHTponbHas paboTa no teme «MeTannbl». 1
I'nasa VII. Hemerainbl (12 4)

49 | O630p HemeTaN10B 1
50 | CBoiicTBa M NpUMEHeHME BaXKHENLWNX HEMETANI0B:YINEPOa N KPEMHUNA, 1
51 | CBolicTBa M NpUMEHeHUe BaXKHENLWUX HeMeTan10B8:a30T U dochop. 1
52 | CsoiicTBa ¥ NpMMEHeHWe BaXKHEMLWNX HEMETANN0B:KUCIOPOA U cepa. 1
53 | CsoiicTBa 1 NPMMEHEeHWe BaXKHENLLNX HeMeTanNoB:GpTop 1 Xop. 1
54 | O6uwan xapaKTepncT1Ka OKCUA0B HEMETANI0B U KUCN0POA0COAEPKALLMNX KMCAOT. 1
55 | OkucantenbHble CBOMCTBa a30THOM U CEPHOMN KUCNOT. 1
56 | CepHas KMCNOTa M a30THasA KUCAOTbI. X npumeHeHme. 1
57 | BogopoaHble coeanHeHWss HEMETaNNOB. 1
58 | FeHeTMuecKan cBA3b HEOPraHUYECKUX M OPraHNYECKUX BELLLECTB 1
59 | NpakTuueckas pabota Ne3. PewieHune aKcnepMmeHTanbHbIX 3aga4 no Teme «HemeTtannbi» 1
60 | KoHTponbHas pabota no teme «Hemertannbi» 1
I'naBa VIII. Xumus u sku3Hb (8 ).

61 | Xvmusa B npombiLLneHHOCTU. MPUHLMNBI MPOMBbILLIEHHOTO NPON3BOACTBA. 1
62 | XMMUKO-TEXHONOTMYECKNE NPUHLMMbI MPOMBbIWNEHHOO NOyYEeHUS METANIOB. 1

Mpon3BOACTBO YyryHa.

63 | MpoussoacTBO CTaNM. 1
64 | Xumus B 6bITy. 1
65 | XvmMmunueckas NpoOMbILINEHHOCTb M OKPY3}KatoLlan cpeaa. 1
66 | MroroBast KOHTpoJibHas paboTa. 1
67 | Ypok-tipaktukym. Pemenue 3amay. 1
68 | IloBTOpEeHHE NPOMICHHBIX TEM. 1




