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IHosicHuTe IbHAS 3aNIMCKA
Pab6ouas mporpamma cocraiieHa juist padboThl 110 yueOHukam O. C.["aOpuensHa
«Xumwsi. bazoBeiii ypoBenb» s 10, 11 knaccos.
Pab6ouas mporpamma cperHero (moJIHOro) o0mero 00pa3oBaHus 110 XUMHUHM COCTaBJICHA
Ha ocHOBe DeaepaibHOIO rOCYyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa O0IIEeTo
oOpa3oBaHwUsI.
N3yuenue xumuu Ha 6a30BOM YPOBHE Cpe/IHEr0 00111ero 00pa3oBaHus HAMPABICHO Ha
JOCTH)KEHUE CIICTYIONINX HeJIe:

. OCBOCHHE 3HAHMH O XMMUYECKON COCTABIIAIOLICH €CTECTBEHHOHAYYHON KapTUHBI
MUPA, BAKHEUIINX XUMUYECKUX MOHATHAX, 3aKOHAX U TEOPHSIX;
. OBJIAICHUEC YMECHUSIMHU [TPUMCHATD MMOJIYYCHHBIC 3HAHUA JJIA 00BSICHEHHUS

pPa3zHOOOPa3HBIX XUMUYECKHX SBJICHUI U CBOMCTB BEIIECTB, OLIEHKH POJIM XUMUU B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUH U MOJYyYEHUHN HOBBIX MaTepUAIIOB;

. pa3BHUTHE [103HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B
IpoIecce CaMOCTOSITEILHOIO MPUOOPETECHUS XMMUYECKUX 3HAHUN C HCIIOJIb30BAHUEM
Pa3IMYHbIX UCTOYHUKOB HH(POPMAIIH, B TOM YUCIIE KOMIBIOTEPHBIX;

. BOCIHMTAHUE YOS)KICHHOCTH B TIO3UTUBHON POJIM XUMHH B KH3HH COBPEMEHHOTO
o0rmiecTBa, HEOOXOAUMOCTH XUMHUYECKH TPAMOTHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO U
OKpYXKarolle cpene;

. NpUMeHeHHe MOJIy4YeHHbIX 3HAHUM M YMeHHUi 17151 0€3011aCHOT0 UCIO0Ib30BaHUS
BEIIECTB U MaTEPHUAJIOB B OBITY, CETLCKOM XO3SIICTBE U Ha MPOU3BOICTBE, PELICHUS
IIPAKTUYECKHX 3aJ[a4 B IOBCEIHEBHOM JKU3HU, ITPEYNPEKACHUS ABICHUMN, HAHOCSIINUX BPE]
3JI0POBBIO YEIIOBEKA U OKPYKaIOIIeH cpefe.

@opMbl OpraHu3alum 00yYeHusi: HIMBUIyalbHas, MapHas, TPYIIoBasl.

OcHoBHBbIE 3a0auu U3y4eHUsI XUMUU B LIKOJIE:

v Gopmuposams y 00yqaroImuxcs yMEHUs BUJIETh U IOHUMATh LIEHHOCTbh 00pa30BaHus,
3HAYMMOCTh XMMHAYECKOI0 3HaHUSA I KaXKI0I0 YEJIOBEKa HE3aBUCUMO OT €0
npodecCuoHaIbHOM 1S TeIbHOCTH;

v ¢opmuposams IPEACTABIECHUS O XUMUYECKOH COCTABIISIOIIEH €CTECTBEHHOHAYUYHOU
KapTUHBI MUPA; YMEHUS 00BACHATh OOBEKTHI U NMPOLECCHI OKPYKAIOLIEH NeHCTBUTENBHOCTH,
WCITONIB3YSl LIS TOTO XMMHUYECKUE 3HAHNS,

v o61a0e6amb METOJJaMH HAyYHOT'O TIO3HAHUS JUIsl OOBSICHEHUSI XUMUYECKUX SIBJICHUN U
CBOMCTB BEILIECTB, OLIEHKHU POJIM XUMHH B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH U ITOIYyYEHUN
HOBBIX MaTe€pHUasoB;

v pa3zéueambs MO3HABATEIbHBIE HUHTEPECHI, NHTEIUICKTYaJIbHBIE H TBOPYECKHUE
CIOCOOHOCTH y4YaluXcsl B IIpoIlecce U3yYeHUss UMU XMMHUECKON HayKH U ee BKJIa/la B
COBPEMEHHBIN HayYHO-TEXHUYECKUI IIPOrpecce;

v @opmuposams BaXKHEHIINE JOTMUYECKUX ONEepaluii MbIIUIEHUS (aHAJIN3, CUHTE3,
000011eHNEe, KOHKpETU3allUsl, CPABHEHUE U JIP.) B IPOLECCE MO3HAHUS CUCTEMbI BAKHEHIIINX
MIOHATHUH, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH U CBOMCTBAX XUMUYECKUX B €I € CTB ;

v 061a0esams KIHOYEBBIMU KOMIETEHIUAMHU (yueOHO-TT03HABATEIbHBIMH,

I/IH(l)OpMaIII/IOHHI)IMI/I, IOEHHOCTHO-CMBICJIOBBIMU, KOMMYHI/IKaTI/IBHI)IMI/I) .



Iliianupyemble pe3yJIbTaThl OCBOCHHS Kypca
JInuHocTHBIE:
- B IIEHHOCTHO-OPUECHTAIIMOHHON Cepe — 0OCO3HAHUE POCCUHCKOHN TpakIaHCKOM
UICHTUYHOCTH, IATPUOTHU3MA, YyBCTBA FOPAOCTH 338 POCCUICKYIO XUMHUYECKYIO HAYKY;
- B TPYZIOBOH chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JajibHEHIIe 00pa3oBaTeIbHON
TPAEKTOPUU UIIU TPYAOBOM NEATEIBLHOCTH, OCO3HAHHBIN BHIOOp Oyayluel npodeccuu Kak myThb U
CHoco0 peain3aluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB, TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K
TPYAY U JIOASAM TPYa, TPYAOBBIM JOCTHXKEHUSIM, T0OOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPUYECKOE OTHOLLIEHUE K Pa3HBIM BUJAM TPYJOBOM IEATEIBHOCTH ;
- B II03HABATENbHOI ( KOTHUTUBHOMW, HHTEIUICKTYAIIbHOI) cepe — yMEHHUE YIIPABIIATh
CBOEH MO3HABATEIILHON JIESITEIBHOCTHIO, TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
yucie caMooOpa30BaHUIO, Ha MIPOTSHKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOLLICHHE K
HEMpEepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM NMPpo(hecCHOHATLHON U 00IIECTBEHHOM
JESTEIIBHOCTH;
— B cepe cOepexeHns 310pOBbs — IPUHATHE U peau3alyst LEHHOCTeH 37J0pOBOTO U
Oe30macHOro 00pasa KH3HHU, HEMPUATHE BPEIHBIX IPUBBIYCK ( KYpPEHHs, YIIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB) HAa OCHOBE 3HAHHWI O CBOWCTBAaX HAPKOJIOIMYECKUX M HAPKOTHUECKUX
BEIIECTB.
— 9KOJIOTHYECKas KyJIbTypa, OepekHOE OTHOLIEHHSI K POJHOM 3eMiie, IPUPOIHBIM
OorarctBam Poccuu v Mypa; NOHMMaHuE BIMSIHUS COLMAIbHO-3KOHOMHYECKHUX IIPOLIECCOB Ha
COCTOSTHUE NPUPOJHON U COLUAIBHOM CPEbl, OTBETCTBEHHOCTb 3a COCTOSIHUE ITPUPOIHBIX
pPeCcCypcoB; YMEHUS M HaBBIKM Pa3yMHOI'O IIPUPOI0NO0JIb30BaHNUS, HETEPIIUMOE OTHOLIEHHUE K
JeMCTBUAM, IPUHOCSILUM BpEJ SKOJIOTUH; IPHOOPETEHHE OIIbITA 3KOJI0r0-HaIIPABICHHON
JeSITEIIbHOCTH;
MeTanpenmMeTHble:
PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe eiicTBUS
— CaMOCTOSITEJIHO OIIPENENIATh 11U, 3a1aBaTh IapaMeTpbl U KPUTEPUH, TI0 KOTOPBIM
MO3KHO OIIPENIEINTb, YTO 1I€JIb JOCTUTHYTA;
— CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATEIbHOCTU U
YKU3HEHHBIX CUTYaIUsX;
— BBIOMPATh MyTh TOCTHIKEHUS 1€, IUTAHUPOBATh PELICHHE OCTaBIEHHBIX 3a/1a4,
ONTUMM3HUPYS MaTepUaJIbHbIE U HEMaTEepUAIIbHbIE 3aTPaThI;
— OpraHu30BbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHKEHHS
IMOCTaBJICHHOM IICIIH;
— COIIOCTABJIATH MOJIYYEHHBIN PE3YJIbTAT AEATEILHOCTHU C IIOCTAaBICHHOMN 3apaHee LENbIO.
ITo3naBaTe/bHBIE YHHBePCcAJIbHbIE YUeOHbIe NeliCTBUS
— MCKaTh U HAXOJUTh 0000IIEHHbIE CIOCOOBI PEeLICHHs 3a/1a4, B TOM YHCIIe, OCYIIECTBIATh
pa3BepHYTHII HHPOPMAIIMOHHBIN MOUCK U CTABUTh HAa €r0 OCHOBE HOBbIE (yueOHbIE U
MIO3HABATENIbHBIE) 3a/1a4H;
— KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH NHPOPMAIUIO C Pa3HbIX NMO3ULIUH,
pacro3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOUHUKAX;
— HCII0JIb30BaTh PA3IMYHbIE MOJIEbHO-CXEMATUYECKUE CPEJICTBA [Tl IPEACTABICHUS
CYILECTBEHHBIX CBSI3€l U OTHOILEHUH, a TAK)KE IPOTUBOPEYHI, BBIIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;
— HaXOJUThb U IPUBOJIUTh KPUTHUECKHUE aPTyMEHThI B OTHOILIEHUH IEHCTBUIN U CYXKIECHUN
JIPYTroro; CHOKOMHO M pa3yMHO OTHOCUTHCS K KpUTHUECKUM 3aMEeUaHusIM B OTHOIICHUU
COOCTBEHHOTO CYXKICHHUS, PACCMAaTPUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHS;
— BBICTpauBaTh UHAMBUIYAIbHYIO 00pa30BaTeNbHYIO TPAEKTOPUIO, YUUTHIBAsI OTPaHUUYCHHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUYEHMSI; MEHSTh U yJIEPKUBATH Pa3HbIE
MO3UIMH B MI03HABATEILHON €S TEIIbHOCTH.
KoMMyHuKaTHBHBIC YHHBeEpPcaibHble y4eOHbIe 1eHCTBHSA
— OCYILIECTBIIATH JETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU



(kax BHYTpHM 00pazoBaTeIbHON OpraHU3alMM, TaK U 32 €€ MpeiesiaMu ), ToJ0UpaTh NapTHEPOB
JUIs 1ETI0BOM KOMMYHUKAILIMU UCXOJSl U3 COOOpaKeHUH pe3yabTaTUBHOCTH B3aUMOJCHCTBHUS, a
HE JINYHBIX CUMIIaTU;

- IIPU OCYILECTBIICHUH IPYNIIOBONM PabOThI ObITh KaK PyKOBOAUTENEM, TaK U YJICHOM
KOMaH/1bl B pa3HbIX pOJIsAX (F€HEpaTOp UAEH, KpUTHUK, UCIIOIHUTEND, BBICTYNAIOIINN, SKCIIEPT U
T.1.);

— pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BaHUEM
a/IeKBATHBIX (YCTHBIX M MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

IIpeamerHbIe:

- pacKphIBaTh Ha IPUMEPAX POJIb XUMHUH B (POPMUPOBAHUM COBPEMEHHOM HayYHON KapTUHBI
MUDA U B IPAKTUYECKOMN AESITEIbHOCTH YEIOBEKA;

- J€MOHCTPHPOBATh Ha MPUMEPaxX B3aUMOCBA3b MEXYy XUMHEH U IpYTUMHU
€CTECTBEHHBIMU HayKaMU;

- pacKpbIBaTh Ha pUMeEpax MOJI0KEHU TEOPUU XUMUYECKOro ctpoeHust A.M. byrieposa;
- noHuMaTh pusmueckuii cmeica [lepuoanyeckoro 3akona .M. MenzaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB 1 00pa30BaHHBIX MU
BELIECTB OT 3JIEKTPOHHOI'O CTPOECHUSI aTOMOB;

- OOBSICHATh IPUYUHBI MHOIOOOpa3Msl BELIECTB HA OCHOBE OOIIUX MPEICTaBIeHUH 00 NX
COCTaBE€ U CTPOCHUU;

- IIPUMEHSATH [TPaBUJIa CUCTEMATUUYECKOM MEXIyHapOJHOH HOMEHKIIATYphl KaK CpPeCTBa
pa3nuyYeHHs U UISHTH(HUKALNY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

- COCTABJISATh MOJIEKYJIIPHBIE M CTPYKTYPHbIE (POPMYJIbI OPraHUYECKHX BEIECTB KaK
HOCUTENEH MH(OpPMAaLMK O CTPOCHUHU BEUIECTBA, €r0 CBOMCTBAaX U MPUHAUIEKHOCTHU K
OIpeIelIEeHHOMY KJIaCCy COeAMHEHUI;

— XapaKTepu30BaTh OPraHUYECKUE BEILIECTBA 110 COCTABY, CTPOCHUIO U CBONCTBAM,
yCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;
- IIPUBOJUTH IPUMEPBl XMMUYECKUX PEaKLUi, paCKphIBAIOIINX XapaKTEpPHbIE CBOWCTBA
TUIMYHBIX NIPEJICTABUTENEN KIAaCCOB OPraHMYECKHX BEIIECTB C LENIbI0 X UACHTUDUKALMY U
00BsicHEHHUS 00J1aCTU IPUMEHEHUS;

— IIPOrHO3MPOBATh BO3MOKHOCTb ITPOTEKAHNUS XUMUYECKHUX PEAKIN Ha OCHOBE 3HAaHUU O
TUIAX XUMUYECKOHN CBS3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CITIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOEHUU U XUMHUYECKUX CBOMCTBAX BELIECTB JUIS
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATeNbHOCTH;

— MPUBOANUTH IPUMEPHI IPAKTUYECKOTO HCII0JIb30BAaHUS IPOJAYKTOB NepepaboTKu HeTH U
IPUPOJIHOTO Ia3a, BEICOKOMOJIEKYIISIPHBIX COEIMHEHUH (TIOIMATUIIEHA, CAHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

— MIPOBOAUTDH OMBITHI 110 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: MNINLEPUHA, YKCYCHOMN
KHCJIOTBI, HEMIPEAENIbHBIX JKUPOB, TIIIOKO3bI, KpaxMana, OJIKOB — B COCTaBE MUILEBBIX MPOIYKTOB
U KOCMETUYECKUX CPE/ICTB;

— BJIaJIeTh NPaBUJIAMH U IpueMaMy 6e301acHOM paboThl C XUMMUYECKUMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

— YCTaHaBJIMBAaTh 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMH U CMEIIEHNUS XUMHUYECKOTO
PaBHOBECHS OT Pa3JINYHBIX (AKTOPOB C LIEIIBIO ONPEAEICHUS ONTUMAIbHBIX YCIOBUN
IIPOTEKAHNS XMMHUYECKUX IIPOLIECCOB;

— MPUBOJIUTH PUMEPHI THIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKa;

— IIPUBOJUTH IIPUMEPBI OKUCIINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIbHOCTH OPraHU3MOB;

— MPUBOANUTH MPUMEPHl XUMUYECKUX PEaKIUil, pACKPBIBAIOLINX OOIINE XUMUUECKUE
CBOICTBa MPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

— MIPOBOJIUTH pacyeThl Ha HAXOKJICHNUE MOJIEKYIApHON (OpMYIIbI YIIIEBOIOPOIA 110
MPOJYKTaM CTrOpPaHUs U 10 €r0 OTHOCUTEIbHON MIIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISILIINX B €r0 COCTaB;



— BJIJICTh MPaBHJIaMK 0€30MacHOT0 OOPAIICHHUS C €IKUMHU, TOPIOYUMHU M TOKCUYHBIMH
BEIIECTBAMH, CPEIACTBAMHU OBITOBON XHUMHUU;

— OCYIIECTBIIAThH MOUCK XUMHUUCCKOM HH(POPMAIIMU 10 Ha3BaHHUSIM, UICHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

— KPUTHYCCKH OI[CHUBATH M HHTCPIPETUPOBATh XMMUYCCKYIO HH(OPMAIIHIO,
COJIEPKAIYIOCS B COOOIICHUSX CPENICTB MacCOBOM MH(OpMaIuu, pecypcax VHTepHeTa, HaydHO-
HOMYJISIPHBIX CTAaThsAX C TOYKHU 3PCHUSI €CTECTBEHHOHAYUYHOU KOPPEKTHOCTH B IEJISAX BBISABICHUS
OMMOOYHBIX CY)KICHHI U (POPMHUPOBAHUST COOCTBEHHOW TIO3HIINY;

— MPECTABIATH MYTH PEUICHUS TJI00AIBHBIX MPOOJIEM, CTOSIIUX MEPEl YSTIOBEUCCTBOM:
9KOJIOTUYECKUX, YHEPTeTUIECKUX, CBIPHEBBIX, U POJIb XUMHH B PEHICHUU 3TUX MTPOOIIEM;

— COOJTFOIATh MPaBUIIA YKOJIOTHUYECKOM 0€30MacCHOCTH BO B3aUMOOTHOIIICHUSIX C
OKpY’Kalollel cpesoi nmpu oOpalieHu ¢ XUMUYeCKUMH BEIIECTBAMU, MaTEpHaIaMy U
POIIECCAMH.

BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

- HUCIMOJIb30BaTh METOJIbI HAYYHOT'O MIO3HAHUS ITPH BHIMOJIHEHUH ITPOSKTOB U Y4eOHO-
UCCIIEIOBATEIbCKUX 3a]]a4 XUMUYECKOW TEMATHUKH;

- IPOTHO3MPOBATH CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPTaHMUYCCKHX M OPraHMYCCKUX
BCIIIECTB HA OCHOBE aHAJIOTHH;

[TporHo3upoBaTh TeUCHHUE XUMHUYCSCKUX POIIECCOB B 3aBUCUMOCTH OT YCIIOBHM UX MTPOTCKAHUS U
npeJyiarath CriocoObl YIPaBICHHS STUMH IPOIIECCAMH;

- YyCTaHABJIMBATh B3AaUMOCBSI3H XHUMHUH C TIPEIMETaMU T'yMaHUTAPHOTO I[UKIIB;

- PacKphIBaTh POJIb XMMUYECKUX 3HAHUN B OyIyIIeH MPaKTHYECKOU JCATEIbHOCTH, B
(bopMHUpPOBaHUN WHIUBUIYATbHONH 00pa30BaTEIbHON TPACKTOPHH;

-- IPOTHO3UPOBAThH CIIOCOOHOCTh HEOPTAHUYECKUX M OPIaHUYECKUX BEUICCTB MPOSBIISITH
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA C YUETOM CTCIICHEH OKHCIICHHUS DJIEMCHTOB,
00pa3ymomux ux;

- XapaKTepu30BaTh CTAHOBJICHWE HAYYHOW TEOPUHU HA IPUMEpPE OTKPBITUS [leproauuecKoro
3aKOHA U TEOPUU XUMHUYECKOTO CTPOCHHSI OPTaHUYECKUX BEIICCTB;

- MOHUMATh IJI00aJIbHBIC TPOOJIEMBI, CTOSIIME MIEPE YSTOBEUSCTBOM, U IIPE/Iarath MyTH UX
pEIICHHS, B TOM YHUCIIC ¥ C TIOMOIILI0 XUMUH.



Opranunveckas xumus 10 kiaace
BBenenue
Teopus
CTPOEHHUsI OpraHuYecKuX coexnHenuii (3 u)
[Ipenmer oprannyeckoil XuMunu. MeCTO ¥ 3HaYCHHE OPraHUYECKON XUMHUU B CUCTEME
€CTECTBEHHBIX HaYK.

BasleHTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSIIOK COCUHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO
UX BaJI€HTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
COCIMHEHUH. YTIEPOIHBIN CKEIET OPraHuIEeCKOW MOJIEKYJIbl. KpaTHOCT XMMUYECKOU CBSI3H.
N3omepsl 1 u3omepus .

JemoncTpauuu. Mojiesi MOJIEKYJI TOMOJIOTOB M K30MEPOB OPraHUYECKUX COCTUHEHUM.

YriaeBoaopoasl 1 UX NPUPOAHBIE HcTOYHMKH (9 u)

Anxanwi: IIpupoIHBIii ra3, €ro cOCTaB U MPUMEHEHHE KaK MICTOYHHMKA YHEPTUU U XUMUYECKOTO
CBIPBS.

["'oMostornyeckuil psall IpeeNbHBIX YIII€BOIOPOAOB. M30Mepus 1 HOMEHKIIaTypa aJIkaHOB.
MertaH 1 3TaH Kak NpeICTABUTENN aJTKaHOB. XUMUUYECKHE CBOMCTBA AJIKAaHOB (Ha MpUMepe
MeTaHa U 3TaHa): TOPEHHE, 3aMELEHHE, Pa3IokKEHUE U JeruapupoBanue. [IpumMenenne ankaHoB
Ha OCHOBE CBOMCTB. KpeKUHI U n30Mepu3anus ajlkaHoB. AJIKWIIBHBIE paJiuKalIbl.

Anxenvl. DTUIICH KaK IPEICTaBUTEIb AJIKEHOB, €r0 MOJIy4eHUE (IerHIpUPOBaHUEM 3TaHA U
Jeruapatanueii araHosa). XUMUYECKHUe CBOMCTBA STHIIEHA: TOPEHHE, KAaUeCTBEHHbIE PEaKIIUU
(obecuBeunBaHre OPOMHOM BO/BI M pacTBOpa IIEpMaHIraHarta Kajus), FuapaTanus,
nosuMepusanus. [lonuatuien, ero cBolicTsa U IpUMeHeHue. Peakiuy noamMepusanuy.
[IpyMeHeHne ITHIIeHa HA OCHOBE CBOMCTB.

Luenvl. ByranueHn U N30IpeH Kak NpeCTaBUTENN IUEHOB. Peakuy npucoeMHEeHNs ¢ y4acTuEM
COMPSIKEHHBIX TMEHOB ( OpOMHpPOBAHUE, TOJIUMEPU3ALUs, THIPOraIOTeHUPOBaHUE,
ruapupoBanue). HatypanbHblid 1 CHHTETHYECKH Kaydyku. Pe3una.

Ankunol. AUETUIICH, €T0 MOTyYeHUEe TUPOJIM30M METaHa U KapOUTHBIM CIIOCOOOM.
XuMHUECKUE CBOICTBA alleTUJIeHa: TOpeHue, o0ecliBeunBaHe OPOMHOI BO/IbI, IPUCOEINHEHHE
XJIOpoBoAOpoJa U ruapaTanus. [I[pumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. Peakius
MOJIMMEPU3ALMY BUHWIXJIOpUJA. ALIETUIIEH U €r0 IPUMEHEHUE.

Apenvl. BeH3011 Kak NpeCcTaBUTENb apEHOB.. XUMUYECKUE CBOWCTBA OEH30J1a: TOPEHHUE,
raJloreHMpoBaHue, HUTpoBaHue. [IpumeHeHne OeH301a Ha OCHOBE CBOICTB.

Hegmo u cnocobw ee nep pabomxu. Cocras u nepepadborka Hegtu. HedrenpoayKkor.
PudopmMuHr HU3KOCOPTHBIX He(TenpoyKTOB. [IoHsATHE 00 OKTAHOBOM YHCIIE.

JemoncTpanum. ['openne Merana, 3TUjIeHa, alleTUIICHA.
OTHo1IeHHe MeTaHa, YTUJIeHA, alleTHIIeHa U OEH30I1a K pacTBOpY NEpMaHTraHaTa Kajus U
OpoMHOH BOJIE.
[TonydeHne aTUIIeHA peakMel AeTUApaTaluy 3TaHOoJIa U ICTIOJIMMEPU3aluH ITOJIUATUIICHA,
areTusIeHa KapouaHbBIM CITIOCOOOM.
Pa3nosxeHne kaydyka Ipyu HarpeBaHUU, UCIIBITAHUE TPOYKTOB Pa3JI0XKEHUS Ha
HEeNpPeIeIbHOCTb.
Konnexnust o0pa3ioB HepTH U HEYTENPOTYKTOB.

JlabGopaTopHbie ONBITHI.
1. Onpenenenne EMEHTHOTO COCTaBa OPraHNYECKUX COEINHEHUH.
2. I3roToBiieHrE MOJICIIEN MOJIEKYJ YIIIEBOJOPOIOB.
3. OOHapy’xeHue HenpeAeNbHbIX COeTMHEHUN B )KUIKUX HEPTEPOIYKTaX.
4. ITomydyeHne 1 CBOWCTBA ALIETHIICHA.

5. O3nakomienue ¢ kosekiueit «HedTb u mpoayKThl ee mepepaboTKm.

KonTtpoubHas padora Ne 1 o teme: «YriaeBogopoasl ¥ UX MPUPOIHBIE HCTOUYHUKH



Kucnopoaconep:xaimue oprannyeckue coeTHHEHUsI H UX MPUPOIHbIE HCTOYHUKH (8u)

Cnupmoel. MeTaHOI U 3TaHOJI KaK MPEeACTaBUTEIH MPeJIeIbHbBIX
OJTHOATOMHBIX cnUpTOB. CBOICTBA 3TaHOJa (TOPEHUE, OKUCIICHHE B AJIbJICTH/,
neruapataius). [lomydenue (6poosicenuem entoko3vl U TUAPATALIMECH dTHUICHA) U
MIpUMEHEHHUE dTaHoNa. DmuieHeaukonb. I TUIepuH Kak ele OauH MPeACTaBUTEb
MHOT0aTOMHBIX cnUpTOB. KauecTBeHHast peakiysi HA MHOTOAQTOMHBIE CITUPTHI.

®enod. [onyuenne penona n3 kameHHoro yrisi. KamMeHHBIN yronis U ero
ucroab3oBanue. KokcoBaHue KaMeHHOTO YTJIsl, BaXKHEHIIIME ITPOTYKThI
KOKCOXHMHYECKOTO TPOU3BOCTBA.

BzaumHoe BimsiHME aTOMOB B MoJieKyJie (peHoa (B3auMoeiicTBrue ¢ OpoMHOM
BOJOM U ruapokcuaom Hatpus). [lonydyenne n npumenenue gpeHona.

Anvoecuowr. DopManbIeru] U alleTAIbJIET U/ KaK MPeICTaBUTENH albJACTUIO0B.
Tonsamue o kemonax. CBo¥icTBa (peakysi OKUCIEHUS B KUCIJIOTY U
BOCCTAHOBJICHUS B CHUPT, PeaKLUs MOJIUKOHASHCAUU (hopMalIbJIeruia ¢
(dbenomom). [lomyuenne (OKUCIEHHEM CITUPTOB) U IpUMEHEeHHE (OpMaTIbACTHAA U
anerainpaeruga. @enonodopMaibIeruHbIe IACTMACCHL. 1epMoniIacmuiHoCms u
mepmMopeaKkmueHOCmy.

Kapbonoswvie xucromul. YKCycHast KHCIIOTa KaK MPEACTaBUTEIb ITPEASITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. CBOICTBA YKCYCHOM KUCIIOTHI
(B3amMoOIeliCTBUE C METaJJIaMU, OKCHUAAMH METaJJIOB, THAPOKCHIAMH METAJJIOB U
coJisiMu; peakuus dTepudukanun). [Ipumenenne yKkCycHONW KUCIIOTHI.

Crnooicuvie 2¢pupot u sicupvi. CoKHBIC YPUPHI KAK TPOTYKTHl B3aUMOCHUCTBUS
KHCJIOT CO cIUpPTaMH. 3HAYEHHE CIIOKHBIX 3(UPOB B IIPUPOIE U )KU3HU UEIIOBEKA.
OmoenvHble npedcmagumenu KUCIOm UHO20 CMPOEHUsL: 01eUH08as, TUHOIe8ds],
JIUHOJIEHOBAS, AKPUN08As, WdaBenesdsl, DeH30UHAS.

JKupsbl Kak cII0KHBIE 2(DUPHI TIIUIEPUHA U YKUPHBIX KAPOOHOBBIX KHUCIIOT.
PacTurenbHbIC U )KUBOTHBIE KUPBI, UX COCTaB. [ MAPOINU3 MIIN OMBIIICHHUE KHUPOB.
Mpbuta. Cunmemuueckue morowue cpeocmea (CMC). [Ipumenenue )xuposB. 3amena
AHCUPOB 8 MEXHUKE HENUULEBbIM CHIPbEM.

Veneeoowi. IlonsiTue 00 yriaeBoaax. [ 1roko3a Kak peicTaBUTENb
MoHoOcaxapuaoB. [loHaTHe 0 IBONCTBEHHON (DYHKIIMU OPraHUYECKOTO COETUHEHUS
Ha IIpUMepe CBOMCTB IJIFOKO3bI KaK ajbJeru/jia ¥ MHOrOaTOMHOTO CIIUPTa —
anmpaeruaocnupTa. bpoxkenue rimoko3bl. 3HaYSHUE U TPUMEHEHUE TITFOKO3HI.
DpyKkmo3sa Kak uzsomep 21HK03bl.

Caxapo3a Kak NpeJCTaBUTeNb AUcaxapusioB. /lpouseoocmeo caxapa.

Kpaxmai u 11eyutroio3a Kak npeIcTaBUTeNH noixucaxapuaos. CpaBHEHHE UX
CBOMCTB M OuoJIoruyeckas pojb. [IpyuMeHeHne 3TUX noaucaxapuaoB.

JdemMoHcTpanuu.
OkwucleHrne CupTa B aabACTHU/I.
KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHL.
PactBopuMOCTE (heHOMa B BOJIE TIPU OOBIYHOM TeMITepaType U IPH HarpEeBaHUH.
KauecTBenHnbie peakiuu Ha (heHOIL.
Peakmust «cepeOpstHOTO 3epKajiay albJIeTHIOB U TITFOKO3HI.
OxucneHune anpAeTUI0B U TIIOKO3bI B KUCIOTHI ¢ TOMOIIIbI0 Tuapokcuaa meau (11).
[TosrydeHne yKCYCHO-3THIIOBOTO ¥ YKCYCHO-H30aMHIIOBOTO A(UPOB.

JlaGopaTopHble ONBITHI.
6. CBolicTBa 3THJIOBOTO CIIUPTA.
7. CBolicTBa TIUIEPUHA.



8. CpoiicTBa popManbaeruia.

9. CBoiicTBa YKCYCHOU KHCIIOTHI.

10. CBoiicTBa XKUpPOB.

11. CpaBHeHHUE CBOMCTB PAaCTBOPOB MbLIa U CTUPAIBLHOIO MOPONIKA.

12. CBoiicTBa INIIOKO3BI.

13. CBolicTBa Kpaxmaa.
A3oTcoepIKalme coeJHHEHUsI U X HAXO0K/IeHHe B :K1Boii npupojae (8u)

Amunoel. MeTulaMuH KaK IpeACTaBUTENb alu(aTUuecKUX aMUHOB U aHUJIUH

— Kak apomaTudeckux. OCHOBHOCTh aMHHOB B CPABHEHUU C OCHOBHBIMU CBOMCTBAMU
amMM#aka. AHWJIMH ¥ €r0 CBOMCTBA (B3aUMOJACHCTBHE C COJISTHOM KUCIOTON U OpOMHOM
BOJIOM). B3aumHoe 6nusHue amomos 8 MOAEeKY1ax OpeaHu4ecKux coeOuHeHull Ha
npumepe anununa. llonydenune anunuHa no peakuud H. H. 3ununa. Ilpumenenue
aHUJIMHA.

Amunokucromor. ' TMUMH U aJTAHUH KaK OPEACTABUTEIN NPUPOIHBIX
aMUHOKHUCIOT. CBOMCTBAa aMHHOKHCIIOT KaKk aM(pOTEPHBIX OPTaHUYESCKUX
CoeIMHEeHUH (B3aMMOJCHCTBHE C IIeJI0YaMU U Kuciiotamu). Ocobennocmu
ouccoyuayuu AMUHOKUCIOM 8 BOOHBIX pacmeopax. bunonsaprele uonvl. O6pa3zoBaHue
MOJUIIENTUI0B. AMHUHOKAIPOHOBAsl KUCJI0Ta KaK MPEACTaBUTEIb CUHTETUYECKUX
aMUHOKHUCJIOT. [[oHsITHE O CHHTETHYECKHX BOJIOKHAX Ha IMPUMEPE KallpoHa.
Amunokuciomsl 8 npupooe, ux buono2uyeckas poiv. Hezamenumvle amunokuciomol.

benxu. benku kak mommunentuasl. CTpykTypa OeIIKOBBIX MOJIeKyl. CBOUCTBA
OenKoB (ropeHue, TUIPOoIn3, [IBETHBIE peakinun). buosorunyeckas poiab OEIKOB.

Hyxneunoewie kuciomoi. HykjieMHOBBIE KUCIIOTHI KaK TMOJUHYKIJICOTH/IBI.
Crtpoenune nykieoruaa. PHK u JIHK B cpaBHenun. X ponb B XpaHeHUU U
repeaayde HacjeACTBEHHOU nHopMauuu. [lonsamue o 2eHHOU UHIICEHepUU U
buomexHono2UU.

lenemuueckas céa3b meoducoy Kaaccamu Ope2aHUYeCcKUX

coedunenuti. [loHsiTHE O TEHETUYECKOUN CBSI3U Y T€HETUYECKUX PsIax.
JdemMoHCcTpaumu.

BzaumopeicTeue aMMuaka U aHUJIMHA C COJISTHOM KMCIIOTOM.

JoxazatenbcTBo Hamu4us (PYHKIIMOHATBHBIX TPYIII B pACTBOPaX aMUHOKHCIIOT.
PactBopeHue u ocaxaeHne 6enKoB.

[IBeTHBIC peakinu OETKOB: KCAHTOMPOTEHHOBAS U OMypETOBasl.

['openue nTuybero nepa v MIEPCTIHON HUTH.

Mogaens monekyinsl JTHK.

[Tepexonbl: 3TaHON —> ATHJICH STUJICHTIIMKONb —> ATHICHTIUKOIAT meau (Il); satanon —
3TaHajb —> 3TAHOBAs KUCJOTA.

IIpakTnuyeckas padora Nel. MnenTudukaiys opraHn4eckux coeIMHEeHUH.
KonTtponbHast padora Ne2 o teme « Kucmopon- u a3oTcoaepskanine OpraHn4ecKrue BemecTBay

Xumus 4 Ku3Hb (4 4.)

IInacmmaccor u 6onokwa. llonuMmepusanys U NOJIUMKOHAEHCANUS KaK
CHOCOOBI MOIYYEHUSI CHHTETUUYECKUX BBICOKOMOJIEKYJISIPHBIX CO€IUHEHUIA.
ITonmyueHne NCKYCCTBEHHBIX BBICOKOMOJIEKYJIISIPHBIX COEAUHEHUIT XMMHUUECKOU
MoauduKaled NpupoaHbIX NMoJuMepoB. CTpoeHUe MOJIMMEPOB: JIUHEHHOE,
IIPOCTPAHCTBEHHOE, CETYATOE.

[TonsiTue o mimactmaccax. TepMoIIacTUUHBIE U TEPMOPEAKTUBHBIE TTOJIMMEPHI.
OTtnenbHBIE NPEACTAaBUTEIIN CUHTETUYECKUX U HCKYCCTBEHHBIX ITOJIMMEPOB:
(beHosT0POpMaIBIETUIHBIE CMOJIBI, TIOJIMBUHUIXIOPU, TE(PIOH, HEIITYJIONU,.



IToHsiTHE O XUMUYIECKUX BOJIOKHAX. HaTypasibHbIE, CHHTETHUECKHUE U
HCKYCCTBEHHBIE BOJIOKHA. Kitaccudukaius u oTaebHbIE IPEACTABUTENIN XMMUIECKHUX
BOJIOKOH: alleTaTHOE (TPHALICTATHBIN IIEJIK) U 8UCKO3HOEe, BUHUIXIOpUOHOE (XI10puH),
noaunumpuivroe (Humpon), noruamuonoe (kanpow, nailion), norusgpupnoe (rascam).

Depmernmol. DepMeHTHI KaK OMOJIOTHYSCKUE KaTaau3aTOPhl OSIIKOBOM
npupobl. [Tlorsitue o pH cpenpl. OCOOEHHOCTH CTPOSHUSI U CBOMCTB
(cenekTUBHOCTH U 3(P(HEKTUBHOCTD, 3aBUCUMOCTH JSUCTBHUS OT Temreparypsl u pH
cpenbl pacTBopa) (epMEHTOB IO CPABHEHHUIO C HEOPTaHUYECKUMU
KaTtanuzaTtopaMu. Posib pepMEeHTOB B KU3HEAESATEILHOCTH )KUBBIX OPraHU3MOB U
MIPOM3BOJICTBE.

Bumamunuwl. 1lonsaTre o ButamMyuHax. Busibl BUTAMMHHOM HEJJOCTaTOYHOCTH.
Krnaccudukanuus suramunoB. Butamun C kak npe/icTaBUTEIb BOJOPACTBOPUMBIX
BUTAMHMHOB ¥ BUTAMHUH A KaK IPEJICTABUTEIb )KUPOPACTBOPUMBIX BATAMUHOB.

T'opmonuwi. IloHsaTHE 0 TOPMOHAX KaKk OMOJIOTUYECKHU aKTUBHBIX BEIIECTBAX,
BBIITOJIHSIIOLIMX SHAOKPUHHYIO PETYIISALUIO KU3HEASSITEIbHOCTH OPraHU3MOB.
Bakueiimmue cBolicTBa TOPMOHOB: BbICOKasl (pU3noI0rndyeckass akTHUBHOCTb,
JIMCTAaHIIMOHHOE JAeiCTBUE, OBICTPOE pa3pyllieHue B TKaHsaX. OTaenbHbIe
MpeICTaBUTEI TOPMOHOB: HHCYJIUH U aapeHanuH. [Ipodunakruka caxapHoro
nuadeta. [lonsimue o cmepouoHvlx 20pMOHAX HA NPUMEPE NOJTI0OBbIX 20PMOHOS.

Jlexapcmea. JlekapcTBEHHAsI XUMUSL: OT SITPOXUMUHU U (hapMaKOTEpAIIUH J10
XUMHUOTEepanuu. AHTHOMOTUKH U ucbakTepro3. HapkoTudeckne BemecTna.
Hapkxomanusi, 60pbp0a ¢ Hell 1 mpoduIaKTHKA.

Pewenue 3a0au no opeanuuecxou xumuu. Perenre 3aga4d Ha BBIBOJ (OPMYJIBI
OpPraHUYECKHUX BEIIECTB I10 MPOJAYyKTaM CTOpPaHUsl U MAaCCOBBIM JOJISIM 2JIEMEHTOB.

JdemoHcTpanmu.
Paznoxxenue nepokcua BOJOpOaa KaTtaaa3zoi ChIporo msca U ChIporo kaproders.
Komnexuuss CMC, conepxaiiux 3H3UMBI.
Ucneiranue cpenst pactBopa CMC unaMKaTOpHONU OyMaromu.
Komiekuus BATAMMHHBIX IIPENapaToB.
VcnbITanue cpesibl pacTBOpa aCKOPOMHOBON KUCIIOTHI MHUKATOPHOM Oymaroii.
IIpakTuyeckas padora Ne2. Pacnio3HaBaHMe I1acTMacc U BOJIOKOH.
Pe3epBHoe Bpems (2 4.)



OBLIAS XUMMUSA 11 KIIACC

Iepuoauyeckuii 3aKoH U cTpoeHue aroma (4 4.)

Omkpoimue J[. U. Menoeneesvim Ilepuooduueckoeco 3aKkona.
Ilepsvie nonvimku K1accugurayuu xumuieckux snemenmos. Baxxuennine noHsTus
XUMHUH: aTOM, OTHOCUTEJIbHAsI aTOMHAsI U MoJieKyJisipHast macchl. OTkpsitue . W.
MenaeneeBsiM [lepuoanueckoro 3akoHa. [leprnoanueckuii 3aKkoH B
dbopmynuposke /1. 1. Menneneena.

Ilepuoouueckas cucmema /. U. Menoeneeesa. Ilepuonnueckas
cuctema JI. 1. MenneneeBa kak rpadudeckoe oroopaxkenue [leprnoauaeckoro
3akoHa. Pasznuunble BapuanTsel [lepuoanueckon cucremsl. Ilepuoasl u rpynmsl.
3nauenue [lepuoanueckoro 3akoHa u llepnoanyeckoi CUCTEMBI.

Cmpoenue amoma. AToM — ciioXHas yactuua. Omxpvimue 371eMeHmapHbix
yacmuy u cmpoenusi amoma. SInpo atoma: IpoTOHbI U HEUTPOHBI. MI30TOMEI.
H30monvt 6000pooda. INEKTPOHBI. DICKTPOHHAS 000JI0YKa. DHEPTECTHICCKUI
ypoBeHb. Opbutanu: s-u p-. d-Opoumanu. PactipeneneHue 3J1eKTPOHOB 10
SHEPreTUYSCKUM YPOBHSIM U OpOUTAIISIM. DJISKTPOHHBIC KOH(PUTYpAITUH aTOMOB
XUMHYECKHX 2JIEMEHTOB. BajieHTHbIE BO3MOYKHOCTH ATOMOB XUMHYECKHUX
DJIEMEHTOB.

Ilepuoouueckuii 3akon ucmpoenue amoma. COBpeMEHHOE TTOHSITHE
xuMuueckoro nieMenTa. CoBpemenHas ¢popMyupoBka lleprnoaundeckoro 3akoHa.
[TpranHa NEpUOIUYHOCTH B U3MEHEHHU U CBOMCTB XUMHUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH 3al0JIHEHHUS] SHEPTeTUYECKUX YPOBHEH B 3JIEKTPOHHBIX 000JI0UKaX
aTOMOB NEPEXOJAHBIX JIEMEHTOB. DJIEKTPOHHbBIE CEMENCTBA 3JIEMEHTOB: S- U p-
JIEMEHTSHI; d- u f-onemenmel.

Ctpoenue BemectnBa (11 4.)

Koeanenmunas xumuueckas cesaszwv. [lIoHITHE O KOBAJIEHTHOI CBSI3H.
OO61as snekTpoHHas nmapa. KpaTHoCTh KOBaJICHTHOM CBSI3H.
DIIEKTPOOTPULIATEIBHOCTb. [lepexkpbleanue 21eK- mpoHHbIX opOumane, nu-u
cuema-cesa3u. KoBaleHTHas IOJISIpHAsi U KOBAJICHTHAS HETIOJISIPHAs XUMUUYECKUE
cBs3u. OOMEHHBIN U TOHOPHO-AKIEITOPHBIM MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. BeriecTtBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS.
3aKOH MOCTOSIHCTBA COCTaBa s BELIECTB MOJIEKYJISIPHOI'O CTPOEHMU .

Honnas xumuuecxkas cea3b. KaTHOHBI 1 aHWOHBIL. MIOHHAs CBSA3b U €€
cBoiicTBa. oHHasA CBA3b KaK KpaWHUU ClIy4ail KOBAJICHTHOM OJISIPHOM CBS3H.
Dopmynvras eounuya eewjecmsea. OmHocumenrbHOCmMs 0eNeHUs XUMUYECKUX ces3ell Ha
Munoi.

MeTtannudeckass XuMudeckas cBsizb. O0mue ¢pusnyeckue cBOHCTBAa METAIIIOB.
3asucumocmsv 31eKkmponposooHocmu memannoe om memnepamypsl. Cunasbl. Yephoie
U Yeemmovle CNiasbl.

Arp eraTHble C O CTOSIHUA B ellle cTB a. [ 'a3pl. 3akoH ABoraapo 1Jis ra3os.
MonsipHblii 00beM ra3000pa3HbIX BeLIECTB (MIpH H. y.). XKuakoctu.

Booopoonas xumuueckasn cesazb. BonoponHas cBsi3b Kak OCOOBIH ciryuyaid
MEXMOJIEKYJISIPHOTO B3aUMOJIeHcTBUS. MexaHu3M ee 00pa30BaHUs U BIMSHUE Ha
CBOIiCTBA BELIECTB (Ha IpUMeEpPE BObl). M cnonb3osanue 600l 6 Obimy u Ha
MPOU3BOJICTBE. BHYyTpUMOIIEKyIsipHas BOJOPOAHAS CBSI3b U €€ OMOJIOrHuecKas posb.



Tunuwi KpucmaiiudvecKux peutemok. KpI/ICTaJ'IJII/I‘-ICCKaH peuicTKa.

I/IOHHLIG, MCETAJNIMYCCKHUE, AaTOMHBIC U MOJICKYJIAPHBIC KPUCTAJTJIIMYCCKUEC PCIIICTKHA.

Annorponusi. AMop(HBIE BEUIECTBA, UX OMAUYUMENbHbIE CEOUCTNEA.

Hucmoie eewgecmsa u cmecu. CMeCu U XUMHUYECKHUE COCUHECHUSI.
I"'omorenHsie 1 reTeporenHbie cMecu. MaccoBasi U 00beMHasi 1011 KOMIIOHEHTOB B
cMmecu. MaccoBas 1ois ipuMecei. Pentenue 3aj1a4 Ha MacCOBYIO JIOJTIO MPUMECEH.
Knaccugpuxayus sewgecme no cmenenu ux 4ucmomai.

HHucnepcrnovie cucmemuoi. Ilonsitue nucrniepcHou cuctemsl. JlucniepcHas ¢asza u
nucriepcuonHas cpena. Kimaccudukanus nucnepcHbix cucteM. Koiouonvie
oucnepcHbie cucmemsl. 301U u 2eiu. 3HayeHue OUCNEPCHBIX CUCEM 8 NPUPOOe U HCUSHU
yesosexa.

Koumponvnas paboma Nel « Cmpoenue sewjecmseay

duaekTpojuTuyeckas guccounanus (7 4.)

Pacmeopwi. PacTBOpbI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIIINE U3 YACTHII
pacTBOPUTEISL, PACTBOPEHHOI'O BEILIECTBA U MPOJIYKTOB UX B3aUMOACHCTBUS.
Pacmeopenue kak ¢puzuxo-xumuueckuii npoyecc. MaccoBast JI0Js1 paCTBOPEHHOT'O
BeniecTBa. Turbl pacTBOpoB. Moaapras konyenmpayus eewjecmea. Munepanvhvle 800bi.

Teopus saekmporumuuecko OUCCOYUAY UU. DICKTPOJIUTHI U
HEDJICKTPOJHUTHI. CTEIICHB JISKTPOITUTHUECCKOU nucconuanui. CUiIbHbBIC U ciadbie
AJICKTPOJIUTHI. Y PaBHECHHUS DJICKTPOJIUTUICCKON qucconnanuu. Mexanuzm
ouccoyuayuu. Cmynenuamas ouccoyuayus. Booopoousiii nokasamerns.

KwucioThl BCBeTEe TCOPUH DIIEKTPOIUTHYECCKOM nqucconuanuu. Oomume
CBOMCTBA HEOPIraHMYECKUX U OPraHUYECKUX KHUCIIOT. Y CJIOBUS TEUEHUS pEaKIUi
MEXIy AJIEKTPOJIUTaMHU 10 KoHIA. Cneyuguueckue ceolicmea azomuotl,
KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCIOM.

OcCHOBaHMU S B CBETE TCOPUHU IIEKTPOJIUTUIECCKON JTUCCOIUAIIAU, UX
KJIaccuUKaIus U 001I1e CBOUCTBA. AMUHBI KAK OPp2AHUYECKUe OCHOBAHUS.
Cpaenenue c60iicme ammuara, MemulamMuna U GHUIUNA.

C 0 11 ¥ B CBE€TE TEOPUH DIECKTPOJIUTHUIESCKON JTUCCOIUAIIAH, UX
knaccuduKarys u obiue coiictea. Conu Kucavle u ocnoshvie. Con OpeanuiecKux
xuciom. Moina. DNEKTPOXUMUUECKUM PSIJl HANPSHKEHUN METAJIJIOB U €T0
HCMOJIL30BAHUE JISI XapaKTEPUCTUKA BOCCTAHOBUTEIILHBIX CBOMCTB METAJIJIOB.

I'm o p onu 3. Cnyuau runponusa coseid. Peakuus cpenst (pH) B pacTBopax
TUJIPOJIU3YIOLINXCS coJiell. [ uoponus opeanuueckux e- wecms, e2o 3HaveHue.

Konmponvnas paboma Ne2 « Dnekmporumuueckas ouccoyuayusn»

Xumnueckue peakunu (11 4.)

K na ¢ cudukanms xumude CKux p eaknu . Peakyuu, uoywue o6e3 usmenenus
cocmasa sewjecms. Kitaccudukanus 1o 9UCIy U COCTaBy pearupyrolirux BeMeCTB U
MPOJIYKTOB peakinu. Peakiinum paznoskeHus, COeIUHEHUsI, 3aMEeIIeHHsI 1 OOMEHa B
HEOPraHU4eCKON XUMUU. Peakyuu npucoeouHenus, omujenietus, 3amMeueHus u
usomepusayuu 8 opeanuyeckou xumuu. Peakyuu norumepusayuu Kax 4acmuulil cryyai
peaxkyuil npucoeoUHeHusl.

T er1oB oif 3 (p P ekT xumMuUde CKUX p eaku . DK30- U SHAOTEPMUUECKHUE
peakuuu. TepMoXxuMHUUecKkue ypaBHeHUs1. PacueT kojnyecTBa TEII0ThI 1O
TEPMOXUMHYECKHUM YPABHEHUSIM.
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CkopocTp XxuMuue CKkux peakuu . [loHsTue o CKOpOCTH XUMHUUECKUX
peakumnii, aHATUTUYECKOE BhIPAKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
KOHIIEHTpaLlMU, JaBJICHUS, TEMIIEPATYPbl, IPUPOAbl PEArUPYIOLINX BEIIECTB,
ILUTONIAAX UX CONPUKOCHOBEHMS. 3aKOH IEHCTBYIOIINX Macc. Pewenue 3aoau Ha
XUMUYECKYIO KUHEMUK).

Karanwusi. Karanuzaropsl. Katanus. [ omoecennusiti u cemepo2ennblii Kamaius.
[IpumMephl KATATUTUYECKUX TTPOLIECCOB B IIPOMBIIIIICHHOCTH, TEXHUKE, OBITY .
DepMEeHTHI ¥ UX OTJINYHS OT HEOPraHUYECKUX KaTannu3aTopoB. [Ipumenenue
KaTaJn3aTopoB U (PEpMEHTOB.

XumMuuyeckoepaBHOBeEcCHUe. ObpaTuMble 1 HEOOpPATUMbIEC PEAKILINH.
XUMHUECKOE paBHOBECUE U CIIOCOOBI €r0 CMEIIEHNS HAa IPUMEPE MOJIYyUYECHUS
ammuaka. Cunmes ammuarka 6 npomviuiieHHocmu. Ilonamue 06 onmumanbHuLx
VCIIOBUSX NPOBEOEHUS MEXHOJI02UYeCK020 npoyecca.

OKHCIUTECIBbHO-BOCCT aHOBUTEC JIbHEIC npoireccbl. OKUCIUTEIBHO-
BOCCTAHOBHUTCJIBHBIC PCAKITHUH. OKI/ICHI/ITCJIB U BOCCTAHOBUTCIIb. OKI/ICJICHI/IC 141
BoccTaHoBieHUe. COCTaBIIEHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX
peaKmuii METOI0M IJISKTPOHHOTO OaaHca.

OO0mue cBoMcTBAa MeTalnoB. XUMHUYCCKHE CBOMCTBA METAJLIIOB KakK
BOCCTaHOBHUTEJICH. B3anmoaelicTBre METaJJIOB ¢ HEMETAJIaMH, BOJIOM, KMCJIOTaAMH
U pacTBOpaMu cojieii. MeTtayutoTepmus.

K opp o0 3ust MET a JIJIOB Kax OKUCIUmebHO-860CCMAHOBUMENbHBIU NPOYECc.
CniocoObl 3a1IUThl METAJUIOB OT KOPPO3HHU.

O Ompe CBOMCTB a HEMET a JUJIO B. XMMHYECKHE CBOMCTBA HEMETAJIJIOB KaK
oKucimTeNel. BzaumoaeicTeue ¢ MeramuiaMy, BOOOPOAOM U APYTHUMU
HeMeTajuiaMu. CBOMCTBA HEMETAJIOB KaK BOCCTaHOBUTENEH. B3auMoaeicTBue ¢
MMPOCTHIMH U CJIOKHBIMH BEIECTBAMHU-OKUCIHATEISIMA. OOUasi Xapakmepucmura
2aJ102eH08.

DnekTp oau 3. Obwue cnocodwvl noayYeHUs MEMALL08 U HEMEMALIO8.
DIEKTPOINU3 PACTBOPOB M PACILIABOB AJIEKTPOJIUTOB HA MPUMEPE XJIOpHUIa HATPHUSI.
DIEKTPOIUTHICSCKOE TTOTyUeHHE amfoMuHUs. [IpakTHdeckoe 3HaYCHUE
AIIEKTPOIN3aA. I anb8anonIacCmuKa u 2a1b8anoCme2us.

3akJiu4eHHue. [lepciekTuBel pa3BUTHSI XUMUYECKON HAYKHU U
XUMHYECKOr0 IPOU3BOACTBA. XUMHUS U ITpoOIeMa OXpaHbl OKpY Karollel Cpeabl.

JdemoncTpanuu. Paznuunsie popmel [lepuoanueckoii cucremst /1. H.
MenneneeBa. Moaenb KpUCTaAIIMYECKON pelIeTKH Xjaopuaa HaTpus. O6pas3iibl
MHHEPAJIOB C HOHHOW KPUCTAJUIMUECKON PEIIETKOM: KalblUTa, raauTa. Moaenu
KPUCTAIUTUYECKUX PEIIETOK «CYXOTro Jib/ia» (WJIM uojia), anMasa, rpadura (uiu
KBapua). Mojiesnb MOJISIpHOTro oObeMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJIbI.
OO6pa3ibl pa3IMYHBIX JUCIEPCHBIX CUCTEM: AIMYJbCUI, CyCIIEH3UN, a3p030JIeH,
reneit u 3oneil. Koarynsamus. Cunepesuc. Dpdexr Tunaans. UcnblTanue
PacTBOPOB JIEKTPOJIMTOB U HERJIEKTPOINUTOB Ha IIPEIMET JUCCOLHUALIAU.
3aBHUCUMOCTB CTENEHU JIEKTPOJIUTHUECKON JUCCOLUALIUA YKCYCHOM KHUCIOTHI OT
paz0aBienus pactBopa. [Ipumepsl peakiiuiit HOHHOTO OOMEHa, WIAYIIUX C
00pa3oBaHUEM OCaJIKa, T'a3a WM BOJbl. XMMHYECKHE CBOWCTBA KHUCIIOT:
B3aUMOJICUCTBHUE C METAJUIaMH, OCHOBHBIMHU U aM(OTEPHBIMHU OKCHUJIaMHU,
OCHOBAHUSIMHU (I1I€JI0YaMU 1 HEPACTBOPUMBIMHU B BOJIE), COIAMU. B3aumoneiicteue
a30THOU KUCJIOTHI ¢ MeJIbl0. OOyriiMBaHNEe KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM
caxapo3bl. XMMUYECKHUE CBOMCTBA IEJIOUEH: peaKUsl HEUTpaIn3aluy,
B3aMMO/JICHCTBUE C KUCIOTHBIMHM OKCHIAMHU, COJISIMU. Pa3zioxeHnue
HEPACTBOPUMBIX B BOJIE OCHOBAaHUI IPU HarpeBaHUHU. XMMHUUYECKUE CBOICTBA
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COJIEN: B3aUMOJIEUCTBUE C METAJLUIaMH, KUCJIOTaMU, L1IEJI0YaMHU, C APYTUMHU
consmu. ['maponns kapouaa kanenus. M3yuenune pH pactBopoB
TUAPOTU3YIOIIUXCS COJIEH: KapOOHATOB IIEIIOYHBIX METAJJIOB, XJIOpHU/Ia U arieTaTa
aMMOHHUS. DK30TEPMHUUYECKUE U IHAOTEPMUYECKUE XUMUYECKUE PEAKLINH.
TerutoBbIe sIBJIEHUS NIPU PACTBOPEHUHN CEPHOM KUCIJIOThI U aMMHUAYHOU CEJIUTPBHI.
3aBUCHMOCTB CKOPOCTH PEAKLIMU OT IPUPOAbI BELIECTB HAa IPUMEPE
B3aMOJIEUCTBUS PACTBOPOB Pa3INYHbIX KMCJIOT OJIMHAKOBOM KOHLIEHTPALUU C
OJIMHAKOBBIMM KyCOYKaMmU (TpaHyjlaMu) IMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HBIX
MeTa10B (Mar"usi, HIMHKa, Kejae3a) ¢ paCTBOPOM COJISTHON KHUCJIOTHI.
BzaumopeiicTBue pacTBOPOB CEPHOM KHUCIOTHI C PACTBOPAMH THOCYIb(aTa HaTpHUs
pa3IMYHON KOHLIEHTpAUU U TeMrepaTypsl. Mozaens kunsmero ciuosi. Pasnoxxenue
IIEPOKCH/Ia BOJAOPO/Ia C MOMOIIBIO Heopranndeckux karaauzaropos (FeClp, Kl)

U IPUPOJHBIX OOBEKTOB, COAEPKAIIUX KaTanazy (ChIpoe Msico, KapTodeb).
IIpocreiinme OKUCIUTEIILHO-BOCCTAHOBUTEIBHbBIE PEAKIIUU: B3aUMOJICHCTBUE
IIMHKA C COJISTHOM KHUCJIOTOU U kene3a ¢ cyibdharom meau (I1). Monens
AJIEKTpOJIN3epa. Moaelb AJIEKTPOJIM3HON BaHHbI 15 OJIYUYEHUs aJIFOMUHUS.

JlaGopaTopHble onbIThbl. OnpeeneHre TUa KpUCTATUINYECKON peLIeTKU
BEILIECTBA U ONMCAHUE €T0 CBOMCTB. O3HAKOMJIEHUE C JUCHEPCHBIMU CUCTEMAaMHU.

Peaknnu, nnymue ¢ oOpa3zoBaHUEM OcajKa, ra3a uiid Boabl. BzauMmoeiicTeue
COJISIHOM KMCJIOTBI ¢ HIMHKOM, okcusiom meau (1), runpokcunom mequ (11),
kapOoHaToM KajibLusl. BzauMopaeiictBue pactBopa riApOKCUIA HATPUS C COJISTHOM
KHCJIOTOM B IpUCYTCTBUU eHonpTazenHa, ¢ pactsopom xsiopuaa sxxeiesa (111), ¢
pacTtBOpoM coim antoMuHusA. B3anmoelicteue pactBopa cyibdara meau (I1) ¢
JKE€JIE30M, U3BECTKOBOM BOJOU, pPACTBOPOM XJIOpHUAA Kaiiblys. [lonydenue
ruapokapOoHaTa KajablUsl B3aUMOJAECHUCTBUEM U3BECTKOBOM BOJbBI C OKCUIOM
yriaepoaa (IV) (Berapixaemsiii Bo3ayx). MciblTaHne HHAUKATOPOM PAaCTBOPOB
TUAPOJIN3YIOIIMNXCS U HETUIPOJIU3YIoLIuXcs coneil. Peaknus 3amenienus menu
’)kene30M B pactBope cyibdara meau (I1). [Tomydyenue kucinopoaa pa3ioKeHHUEM
IIEPOKCHUIa BOAOPO/Ia C MOMOIIBIO JUOKcHAa MapraHua. [lonyuenue Bojgopoaa
B3aUMOJICUCTBUEM KUCIOTHI C HIMHKOM. O3HaKOMJIEHUE ¢ IpenapaTaMu ObI-OBOM
XUMMHU, COJIEPKAIIUMU SH3UMBI.

Koumponvnas paboma Ne2 « Xumuueckue peaxyuu»

IIpakTnyeckas padora Ne 1. I[lonyuenue n pacrio3HaBaHUE I'a30B.

IIpakTnyeckas padora Ne 2. Pemienne sKcriepUMEHTAIBHBIX 3a/1a4 Ha
HUJICHTU(PUKAITNIO HEOPTAHUYECKUX U OPraHUUECKUX COCIUHEHUH.
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YyeoHo-tremarunuyeckui miaan 10 Kiaace

No | Pazgen (Tema) kypca Kon-Bo Kontposnbnsie | [Ipaktuueckue
JacoB paboThI paboThl
1. | Beenenue 3
Teopus cTpoeHHs OpraHUYECKUX COCTUHEHHIA
2. | YrimeBogopoabl U UX MPUPOIHBIE UCTOYHUKH. | 9 K.p. Ne 1
3. | Kucnopoacoaepxaiine COeTUHEHUS U UX 8
HaxO0>KJICHHUE B KUBOU MPUPOJIE
4. | A3zoTcoaepikaiiyue COeTMHCHUS U UX 8 K.p. No2 ILp. Ne 1
HaxO0>KJICHUE B KUBOU MPUPO/IE
5 | Xumus U )KU3Hb 4 Ip. Ne2
PesepBHOE Bpems 2
Uroro: 34 2 2
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YueoHo-TremaTuuyeckui miaan 11 kiace

No | Pa3nen (Tema) xypca Kou-Bo Kontponbsubie | [IpakTuueckue
4acoB paboThI paboThI
L [leproanyueckuii 3aK0H U CTPOCHHE 4.
aToMa
2. | Ctpoenue BemecTBa 11 Kip.Ne 1
3. | DaekTponuTHYECKas TUCCOLUALIHS 7 K.p. Ne 2
4. | XuMHuecKre peakiuu 11 K.p. Ne3 IIp. Ne 1
I[Ip. Ne 2
PesepBHOE Bpems 1
Wroro: 34 3 2
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