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1.Ilnanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

OOyyeHne XUMHH B CpeAHEH MIKoie Ha 0a30BOM YypOBHE IO AAHHOMY KYpCy CHOCOOCTBYET AOCTHIKEHHUIO OOYYArOIIMMHCS CIEAYIOIINX

JIUUHOCIMHBIX PE3Y/Ibmamos.

1)

2)

3)

4)

1)

YyBCTBA F'OPAOCTH 32 POCCUHCKYIO XUMUYECKYIO HAYKY M OCO3HAaHUE POCCUNCKON IPa)1aHCKOW UICHTUYHOCTU — 6 YEeHHOCHMHO-0PUEHMAYUOHHOU

cohepe,

0CO3HaBaTh HEOOXOIUMOCTh CBOCH IMO3HABATEIHHOMN JESITEIPHOCTH U YMEHHUE YIPABIATH €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpA30BaHUIO Ha
MPOTSHDKCHUHM BCEH JKM3HU; MOHMMAHHME BAXXHOCTH HEIMPEPBHIBHOIO 00pa3oBaHUs Kak (HakTopy yCIHemHoM mpodeccruoHaaIbHON M OOIIeCTBEHHOM

NeSITeNIbHOCTH; — 6 no3HasamebHol (KOTHUTUBHOM, HHTEIUIEKTYallbHO) cghepe

TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JanbHeiIel o0pa3oBaTebHON TPAaeKTOPUH UK chepbl Mpo(ecCHOHANBHOMN NeSTENTbHOCTH — 8 mpy006ol

cghepe,

HCMIPUATHUEC BPCAHBIX IIPHUBBIYCK (I(ypeHI/IH, YHOTpe6J'ICHI/I$I AJIKOI'OJIAA U HapKOTI/IKOB) Ha OCHOBE 3HaHUU O TOKCHUYECKOM H HAapKOTUYCCKOM JEeHCTBUHI

BEIIECTB — 6 chepe 300posbechepedicenus u 6e30nacH020 00pa3a HCU3HU;

Memanpeomemnvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMU CPEAHEHN IIKOJIBI Kypca XUMUHU SBIISIFOTCS:

UCNnoIb306aHue OCHOBHBIX METOJOB MO3HAHMS (OMpe/iesieHne UCTOYHUKOB y4yeOHON M HayyHOU MH(OpMaluy, MoJydeHue 3Tod mHbopManuu, eé
aHaIN3, U YMO3AKJIIOYEHHUS HAa €r0 OCHOBE, U3TOTOBJICHUE U MPE3EHTAIMsI MH(POPMAIIMOHHOTO MPOAYKTA; MIPOBEJACHUE IKCIIEPUMEHTA, B TOM YU CIIC
U B TIPOIECCE HUCCIENOBATENBCKON NeATeIbHOCTH, MOJCIUPOBAHHE W3Y4aeMbIX OOBEKTOB, HAOMIOJACHHE 33 HUMH, UX HM3MEpEHHUe, (PUKCAIUsI

pe3y.IIBTaTOB) " UX npumernerue njid IOHNMaHud pasiInYHbIX CTOPOH 0pr>i<a}o1uel71 ﬂeﬁCTBHTeHBHOCTH;



2)

3)

4)

871a0eHue OCHOBHBIMHM HHTEIUICKTYaJIbHBIMU OIEpalusiMHi (aHAJIM3 W CHHTE3, CPAaBHEHHE W CHCTEMaTH3alus, 000OIIeHne M KOHKpEeTH3alus,
Kiaccu(uKalus M MOWUCK aHAJIOTOB, BBIABICHHE MPUYMHHO-CIEICTBEHHBIX CBs3ed, (OpMyTMpOBKa TUIOTE3, MX MpOBEpKa M (HOPMYyITHPOBKA

BBIBOJIOB);
noszuanue 00bEKTOB OKPYXKAIOIIEr0 MUPA B TJIAHE BOCXOXKICHUS OT aOCTPAKTHOIO K KOHKPETHOMY (OT OOIIEro Yepe3 4YacTHOE K €IMHUIHOMY);

cnocobHocm BbIABUT'aTb UJACU U HAXOJUTH CPCACTBA, H€06XOI[I/IMI)IG JJIA UX JOCTHIKCHUA,

5) ymenue GopMyIUpPOBATH LEIH M ONPEACIATH 337a4d B CBOCH MMO3HABATEIILHON JCATEIBHOCTH, ONMPEACISATh CPEACTBA JJIsl JOCTHIKCHHS IIeeh U

6)

PCUICHUA 3a/1a4;

onpedensams pasHOOOpa3HbIE MCTOYHUKU TOTYYECHHUS HEOOXOIUMOW XMMHUYECKOH HMH(OpMaIy, yCTAaHOBJICHHE COOTBETCTBHUS COICPIKAHUS U

¢dbopMbI IipecTaBIeHUs THPOPMALMOHHOTO MIPOAYKTa ayIUTOPHH;

7) ymeHue TPOAYKTUBHO 06H_[8.TBCH U B3aHMMOJICHICTBOBATh B Imponecce COBMECTHOM ACATCIIBHOCTHU, YUYHUTBIBATHL IMO3UIHUU APYI'UX YYACTHUKOB

JesTeIbHOCTH, F3PPEKTUBHO pa3periaTb KOHQINKTHI;

8) comosnocms K KOMMYyHUKaUuH (IPEICTABIATH PE3yIbTaThl COOCTBEHHOW IMO3HABATENBHOW EATEIBHOCTH, CIBIIIATH W CIYIIATh OMIOHCHTOB,
KOPPEKTUPOBAaTh COOCTBEHHYIO O3ULHIO);
9) ymenue WuCIONB30BAaTH CpENCTBA HH(MOPMALMOHHBIX W KOMMYHUKAI[MOHHBIX TexHonoruii (manee — WKT) B pemieHuM KOTHUTHBHBIX,

KOMMYHUKATHUBHBIX W  OPraHUM3allMOHHBIX 3ajJad C CO6HIOJIGHH€M TpG6OB3HPII71 OPTrOHOMHKH, TCXHHUKHN 6630HaCHOCTI/I, TUTHUCHBI,

pecypcocOepekeH s, MPAaBOBBIX M ATUUECKUX HOPM, HOPM HH(OPMAITMOHHONW 0€3011aCHOCTH;

10) gnaodenue SI3bIKOBBIMU cpeacrsamMu, B TOM YHCJIC U A3BIKOM XUMHUU — YMCHHC SCHO, JIOTHYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUSA, UCIIOJIB30BaTh

AICKBATHBIC A3BIKOBLIC CPEACTBA, B TOM YUCIIC U CUMBOJIbHBIC (XI/IMI/I‘-ICCKI/IC 3HaKu, (I)OpMy.HBI u ypaBHCHI/I}I).



Ilpeomemnvimu pezynomamamu W3y4eHWs XUMHU Ha 0a30BOM YpOBHE Ha CTYICHHM CPEJHEr0 oOmiero oOpa3oBaHUs SBISIFOTCS CICAYIOIIUC

pE3yIbTATHI.

.
1)

2)

3)

4)

5)

6)

7)

8)

B no3naBaresibHOM cepe:
3Hanue (noHUMAaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BAKHEHIIIMX TEOPHH Kypca OPraHUuIeCKOM U 00IIel XUMHH;

YMeHue Ha6JHOI[aTI), OIIMCHBIBATDh, (1)I/IKCI/IpOBaTB PE3yibTaThl U ACJIaTh BBIBOABI HA OCHOBC JCMOHCTPAIIMOHHBIX W CAMOCTOATCIBHO HpOBeILéHHBIX

9KCIICPUMCHTOB, UCITIOJIB3Yd JIA 9TOI'O pO,Z[HOﬁ (pYCCKI/Iﬁ N HHOfI) SA3BIK U A3BIK XUMHWU,
YyMerHue KJ'IaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKHUE 3JICMCHTEI, ITPOCTBIC BEIICCTBA, HCOPTAHUYCCKUEC U OPIraHUYCCKUC COCINHCHUA, XUMHUUYCCKUC ITPOLCCCHI;

YMeHue XapaKTepu3oBaTb O6HII/IG CBOﬁCTBa, IMMOJIYYCHHUEC W IMPUMCHCHUC HN3YUYCHHBIX KJIACChI HCOPraHUYCCKHUX W OPraHMYCCKHUX BCIICCTB U HUX

BAKHEUIIUX NIPEACTABUTEIIEH;
OnUCHIBaMb KOHKPETHBIE XUMUYECKUE PEAKIINM, YCIIOBUS UX IIPOBEACHHUS U YIIPABICHUS XUMUYECKUMU ITPOLIECCAMU;

ymeHue nNpoBOJAUTH CaMOCTOSTEIbHBIM XHUMUYECKUMN OKCIICPUMCHT H Ha6J'IIO)IaTB ﬂeMOHCTpaHHOHHLIfI 9KCIICPUMCHT, (I)I/IKCI/IPOBEITL PE3yJIbTaThl U

ACJIaTh BBIBOJAbI U 3aKJIOUYCHUS 110 PE3YJIbTATaAM;
npocHo3Uposantb CBOMCTBa HCHU3YUCHHBIX BCHICCTB I10 aHAJIOTUH CO CBOMCTBaMH N3YUCHHBIX HAa OCHOBC 3HAHUA XUMUYICCKHUX BaKOHOMCpHOCTeﬁ;

onpedejz;zmb HCTOYHUKH XUMHUYECKOI I/IH(I)OpMaI_[I/II/I, oJIy4aTb eé, IMPOBOAUTDH aHAJIN3, U3TOTABJIMBATH HH(bOpMaLII/IOHHHﬁ IMPOAYKT U MPCACTABJIATH

€ro;

9) ymembsb NoJj1b306AmMovbCsl 00513aTeIbHBIMU CIIPpaBOYHBIMU MaTCpHUaIaMU: Hepnonnqecxoﬁ CHUCTEMOM XMMHMYECKHX 3JIEMEHTOB ﬂ n. MCHHCHCeBa,

T36HHHeﬁ PAaCTBOPUMOCTH, DJICKTPOXUMHUUYCCKUM PAIOM Haprl)KeHI/Iﬁ MCTAJIJIOB, pAAOM BJICKTPOOTPULATCIIBHOCTU — AJIA XapaKTECPHUCTUKHU CTPOCHHA,

COCTaBa M CBOMCTB aTOMOB XMMHYECKHUX 3JIEMEHTOB |—IV NnepruoaoB U 06paSOBaHHBIX HWMHU IMPOCTBIX U CIIOKHBIX BCHICCTB,



10) ycmarnoenenue 3aBUCUMOCTH CBOWCTB M MPUMEHEHHS BAKHEHIIMX OPraHMYECKHX COCIMHEHHH OT UX XMMHYECKOTO CTPOCHHS, B TOM YHCIIC H

00YCIIOBJICHHBIX XapaKTEPOM 3TOT0 CTPOCHHUS (TIPEIEIbHBIM WM HENPEAeIbHbIM) U HATMYUEM (YHKIMOHAIBHBIX TPYII;

11) mooenuposanue MONEKyJl HEOPraHUUECKUX U OPraHUYCCKUX BEILECTB;

12) nonumarnue XMMUYIECKOW KApPTHHBI MUPA KaK HEOTHEMJIEMOH YacTH LEIOCTHON HayYHOI KapTUHBI MUPA.

B uenHocTHO-opueHTAUMOHHOH cdepe — dopmupoBaHre COOCTBEHHOM MO3UIMU TMPHU OIEHKE MOCIEACTBUN MJIsi OKPYKAIOIICH Cpebl

JIeSITEIbHOCTH YEJIOBEKA, CBA3aHHOM C MPOU3BOJICTBOM U NEPEPAOOTKON XUMUUYECKUX MPOJTYKTOB;

B TpynoBoii chepe — nposedenue XUMIUUECKOTO SKCIEPHUMEHTA; pasgumue HaBBIKOB Y4E€OHOMH, MPOEKTHO-UCCIIEA0BATEIBCKOW M TBOPUECKON

ACATCIIBHOCTU IMPU BBIITOJHCHHUHU MHAWBUAYAJIBHOTO ITPOCKTA 11O XUMHUU;

B cdepe 310poBoro odpasa KuzHu — cobat00eHue TIpaBuil 6€30MacHOro OOpalIeHus C BEIIECTBAMU, MaTepruaiaMu; OKa3aHUE TIEPBOM MOMOIITH
MIPH OTPABJICHUAX, OKOTAX M TPaBMax, MOJYyYEHHBIX B PE3yNIbTaTe HAPYIICHUS MPaBHJ TEXHUKU OE30MACHOCTH MpU paboTe C BEIIeCTBAMH H

71a00paTOPHBIM 000PYIOBAaHHEM.

2.Conep:xxanue y4eOHOro nmpeamera

CTtpoeHue BelecTB

OcHoBHbBIE cBeleHHsI 0 cTpoeHnu aroma. CTpoeHHE aTOMa: COCTaB sijapa (HYKJIOHBI) M AJIEKTpoHHas oOojouka. [loHsTHe 00 M30TOMax.
[loHsiTHE O XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJJUHAKOBBIM 3apsJIOM Spa.

Ilepuoguyeckas cucrema xuMudeckux djaemMeHToB /. U. MenaesieeBa B cBeTe cBeTe YUYCHHUS O CTPOCHUM aTroMa. DU3NUYECKUN CMBICH
npunsaToir B tabmune J[. . MenneneeBa CHMBOJMKH: TOPSIKOBOTO HOMEpA dJEMEHTa, HOMEpa Tepuoja W HoMepa rpymmbl. [loHsTHE O
BAJICHTHBIX 3JIeKTpoHaX. OTOOpa)keHHWe CTPOCHHs DJIEKTPOHHBIX 000JOUYEK aTOMOB XHMHUYECKHX AJIEMEHTOB C IOMOIIBIO AJIEKTPOHHBIX H
31eKTpoHHO-Tpadguieckux Gopmyn. OOBICHEHHE 3aKOHOMEPHOCTEH M3MEHEHHMsI CBOMCTB DJIEMEHTOB B MEPHOJAX M TPyNIax MEepUOIUYECKON

CHUCTCMBI, KaK CIICACTBUC UX BJICKTPOHHOT'O CTPOCHUS. 3H€KTpOHHBI€ ceMeMcTBa XMMHUYECKHUX AJIEMEHTOB.



CpaBHenne Ilepuoguyeckoro 3aKoHA W TeOPHMHM XMMHYECKOr0 CTpPoeHHs] Ha (ujIococKoil OCHOBe: IPEANOCHUIKA OTKPBITHS
[IeproanuecKkoro 3akOHa U TEOPUHM XUMUYECKOIO CTPOCHUS OPraHUYECKUX COCAUHEHNN; POJIb JUYHOCTH B UCTOPUU XUMMH; 3HAYCHUE IIPAKTUKH
B CTAHOBJICHUU U PAa3BUTHHA XUMHUYECKUX TECOPHUM.

Honnass xuMmuyeckasi CBSI3b M MOHHBbIe KpPUCTALINYeckHe peléTku. KaTHOoHbI M aHMOHBL: MX 3apsibl U KJIacCU(PUKALMA IO COCTaBYy Ha
npocteie U cinoxuble. [IpencraBurenu. [lonarne 00 MOHHON XMMHUYECKOH CBs3H. MIOHHAst KpHcTalTMuecKas pemerka u (pu3ndecKkrue CBOWCTBA
BEIIECTB, 00YCIIOBJIEHHBIE 3TUM CTPOCHUEM.

KoBajienTHasi XMMHM4YeCKasi CBfi3b. ATOMHBIC M MOJIEKYJASPHbIe KpPHCTAJUIMYeCKHe pemérku. [loHATHe O KOBAaJNEHTHOW CBS3H.
DNEeKTPOOTPULIATENbHOCTh, HEMOJIAPHAs M IOJIIpHAs KOBAJCHTHbIE CBsA3U. KpaTHOCTh KOBaJeHTHOM CBs3M. MexaHu3Mbl 00pa3oBaHMs
KOBAJICHTHBIX CBSI3€M: OOMEHHBIH M JOHOPHO- akuenTOpHbIA. [loisipHOCTH MOJEKYIbI, Kak CIEJCTBUE MOJIIPHOCTU CBSI3U U TE€OMETPUU
MouieKynbl. Kpucrannuueckue peméTku ¢ 3TUM TUIIOM CBS3M: MOJIEKYJISIPHbIE U aTOMHble. PU3NYECKHE CBOMCTBAa BEIIECTB, O0YCIOBIICHHBIE
TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

Merajuinyeckas cBsi3b. [IoHATHE 0 META/UIMYECKON CBS3U U METAJUIMYECKUX KPUCTAIMYECKUX pelméTkax. PU3nuecKue CBOMCTBA METAJLIOB
Ha OCHOBE MX KPHUCTAJUIMYECKOro cTpoeHus. [[pumenenne MeTamioB Ha OCHOBE UX CBOWCTB. UEPHBIE U [IBETHBIE CILIABBI.

Bopopoanas xumuyeckass cBsI3b. MeXMOJEKyNIsIpHas W BHYTPUMOJIEKYJSpHAs BOJOPOAHBIE CBS3H. 3HAYEHHE MEKMOJIEKYIISIPHBIX
BOJOPOAHBIX CBA3EH B IPUPOE U )KU3HU YEIIOBEKA.

IHonumepsl. [TonyyeHue nonMMepoB peakMsAMU IOJIMMEPU3ALUU U TIOJMKOHICHCAlUU. BaxkHeme npeacTaBUTeNu I1acTMace U BOJIOKOH, UX
IIOJIy4E€HHUE, CBOMCTBA U IpUMeHeHue. [[oHATHE 0 HEOpPraHNYECKUX MOJIMMEPAx U UX MPEIACTaBUTEIH.

JucnepcHble cucrembl. [loHsaTHE 0 AucniepcHON (a3e U TUCIEPCHOHHOM cpefie. ArperaTHoe COCTOSIHME pasMep 4acTull (a3bl, Kak OCHOBA IS
KJIacCU(UKALIUU JUCTIEPCHBIX CUCTEM. DMYJIbCUHU, CYCIIEH3HH, a9PO30JIM — I'PYMIbI TPYOOIUCIIEPCHBIX CUCTEM, UX MPEICTaBUTENN. 301 U TeJn
— I'PYIIIBI TOHKOAMCIIEPCHBIX CUCTEM, UX IIpeacTaBuTeNy. [IoHATHE O CMHEpE3UCce U KOAryIsUu.

Hemoncmpayuu. Ilepuonndeckoi cuctemMbl XuMudeckux osnemeHToB J[. M. MenneneeBa B pasnuuHbix (opmax. Monenb HOHHOU

KPHUCTAJUIMYECKON PEIIETKH Ha IPUMEpPEe XJIopuaa HaTpus. MUHEpalIbl ¢ 3TUM THUIIOM KPUCTAJUIMYECKOW PEHIETKOM: KaJIBLIMT, TalnuT. Moaenu



MOJIEKYJIAPHON KPUCTANIMYECKON PELIETKN HA IIPUMEPE «CYXOTo JIbJa» WIM MOJA U aTOMHOM KPUCTAaJUIMYECKOW PEIIETKU Ha IPUMEpe ajiMasa,
rpaduTa Wi KBapua. Mojenb MOJSIPHOTO 00BEMa ra3a. MoAenu KpUCTAJUIMYECKHX PEIIETOK HEKOTOpbIX MeTaimioB. Komtekuuu oOpasioB
Pa3IMYHBIX JUCIEPCHBIX cucTeM. CHHEpE3UC U KoaryJsusl.

Jlabopamopuvie onvimbi. KOHCTpyHpOBaHUE MOJENM METAUIMYECKOM XUMHUYECKOW CBsA3M. [lonydeHHe KOUIOMIHOIO pacTBOpa KypHHOIO
Oernka, cClIe0BaHNE €0 CBOMCTB C MIOMOIIBIO JIA3EPHON YKa3K1 U IIPOBEJICHHE ero AeHarypanuu. [lomydyeHne sMylIbCHH PaCTUTEILHOTO Maciia
u HaOmoeHue 3a e€ pacciaoeHueM. IlonydeHne cycieH3un «M3BECTKOBOIO MOJIOKa» M HAOJIOJCHUE 3a €€ CEIUMEHTALUECH.

XuMn4ecKue peakiuu

Kaaccupukanus XuMHYeCKMX peaknmii. AJUIOTpONIn3alus U U30Mepu3alus, Kak peakluy 0e3 H3MEHEHHsI COCTaBa BEIeCTB. AJIJIOTPOIHS U
e€ npuunHbl. Kinaccuduxanus peakuuii 1o pa3aMuHbIM OCHOBAHUSIM: 110 YHUCITY U COCTaBY PEareHToOB U MPOAYKTOB, 110 (a3e, M0 UCIOJIb30BaHUIO
Katanusaropa uin (pepMenTa, o terioBomy dpdexrty. TepmMoxuMudeckne ypaBHEHUS Peaknii.

Cxopoctb xuMu4yeckux peaknuii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XMMHYECKUX PEaKLMW: MPUPOAA PEarupyrollux BELIECTB,
TEeMIIepaTypa, IJIOIAAb UX COIMPUKOCHOBEHHUS PEArMpYyIOLIUX BEUIECTB, UX KOHLEHTpALMs, IIPUCYTCTBUE KaTanu3aropa. [londarue o karanuse.
depMeHTHI, KaK OMOJIOTUYECKUE KaTaIn3aTopbl. IHTHOUTOPBI, KaK «aHTOHUMBD» KaTaJIM3aTOPOB U UX 3HAUYEHUE.

XuMHYecKoe paBHOBecHe U crocodbl ero cvemenusi. Kiaccudukanus XuMUYecKux peakiuil mo npusHaky ux HamnpasieHus. [lonstue o6
Oo0paTUMBIX peakUusX u XuMudeckoM paBHoBecuH. [IpunHuun Jle-Illatenbe u crmocoObl cCMeIIEHUS XMMHUYECKOro paBHoBecHs. OOmias
XapaKTepUCTHKa peaklMii CHHTEe30B aMMHuaka 1 okcusa cepbl(V1) u paccMoTpeHue ycinoBHUid CMELEHHs] UX paBHOBECHUS Ha IPOU3BOJICTBE.
I'mapoams. OOpatumblii U HeoOpaTHMbIM TUAPONU3BL. [uAponu3 coinell M ero TUMBL. [WAPOIU3 OpraHUYECKUX COEAMHEHHH B KHUBBIX
OpraHM3MOB, KaKk OCHOBa oOMeHa BemlecTB. [loHsaTHe 00 3HepreTuyecKoM 0OMeHE B KJIETKE U POJIM THAPOJIN3a B HEM.
OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. CTENeHb OKUCIECHUS U e€ ompeleneHue mo (GopmysiamM OpraHMYeCKUX W HEOPraHUYECKUX
BELIECTB. DJIEMEHTHI U BEIIECTBA, KAK OKUCIUTENN M BOCCTaHOBUTENM. IIoHSATHE O mporeccax OKHMCIEHHS U BoccTaHOBIIEHUs. CoCTaBIeHHUE

ypaBHCHI/Iﬁ XUMHUYCCKUX pCaKHI/Iﬁ Ha OCHOBC 3JICKTPOHHOTO Oaanca.



DJIEKTPOJIM3 PACIJIABOB M PACTBOPOB 3JIEKTPOJUTOB. XapPaKTEPUCTUKA DIEKTPOJIN3A, KAaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MpoIlecca.
OCOOEHHOCTH BIJIEKTPOJIN3a, MPOTEKAIOIIEr0 B PACTBOpPAX 3JIEKTPOIUTOB. lIpakTHueckoe MpUMEHEHHUE 3JIEKTPOJn3a: MOJYYCHHE TaJOreHOB,
BOJIOPOJIa, KHMCIOPOAA, ILENIOYHBIX METAJJIOB M LIENOYeH, a TakkKe aJIOMHUHUS 3JEKTPOJIM30M PpacIUIaBOB U PACTBOPOB COEAMHEHHUM 3THX
s1eMeHTOB. [IoHATHE O rajJbBaHOIIACTUKE, TalbBAaHOCTEIMM, PA(QUHUPOBAHMM LBETHBIX MeTalUIOB.JJemoncmpayuu. PacTBopeHHE CepHOMU
KHCJIOTHl U aMMHAYHOW CEeNUTPhl M (PUKCALMsl TEIUIOBBIX SBICHHH IS 3THUX IPOIECCOB. B3amMoneicTBus pacTBOPOB COJSIHOM, CEPHOM U
YKCYCHOW KHCJIOT OAMHAKOBOW KOHIIGHTPALlMM C OJUHAKOBBIMH KyCOUKaMH (IpaHyjaMH) IIMHKA W B3aUMOJCHCTBHE OJMHAKOBBIX KYCOUYKOB
pa3sHbIX METaUIOB (MarHus, IIMHKA, XKelle3a) ¢ PaCTBOPOM COJISIHOM KHCIIOTHI, KaK MPUMEp 3aBUCHUMOCTU CKOPOCTH XMMHUYECKUX peakIuil oT
IpUpOJBl BellecTB. B3auMmoneiicTBue pacTBOpPOB THOCY/Ib(aTra HATPUs KOHLEHTpALMU M TEeMIIepaTypbl C pPacTBOPOM CEPHOIM KHCIOTHI.
MonenupoBaHHe «KUTISIIETo cios». Mcnonp30BaHne HEOPraHMUECKUX KaTalIn3aToOpoB (CoJIeH jkeres3a, HoAnIa Kallus) U MPUPOIHBIX 00BEKTOB,
coJiepKammx Karamady (celpoe Msico, KapTodens) JUisl pa3jioKEHUs TMEPOKCUAA BOAOPOaa. B3zamMopeicTBHEe IUHKA C COJSTHOW KHCIOTOM
HUTPATOM cepedpa, Kak IpUMeEpPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHOM peakiuii u peakuun oOMeHa. KoHCTpynpoBaHie MOJIEIH IEKTPOIU3EpA.
BuneogparMeHT ¢ NpOMBIIUIEHHONW YCTAaHOBKHU ISl TIOTYYEHUS alTFOMUHHUSL.

Jlabopamopnwie onvimoel. VinmocTpanus npaBwia beproiuie Ha TpakTUKE — MPOBEICHHE PEaKIHUi ¢ 00pa30BaHMEM OCajKa, ra3a M BOJBI.
I'eTeporeHHbIi KaTaM3 Ha PUMEPE PA3I0KEHUS EPOKCHIAa BOJIOPO/IA B MPUCYTCTBUU AUOKCHAA Mapranna. CMelieHrne paBHOBECHS B CHCTEME
Fe** + 3CNS™ < Fe(CNS)s. McnbiTanue WHAMKATOpaMHM Cpelbl PACTBOPOB COJEH pa3iNMUYHBIX THUIOB. OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHAS
peakius U peakuusi oOOMeHa Ha IpUMepe B3auMoJIeicTBUs pacTBOpoB cyibgpaTta Meau(Il) ¢ xene3om u pacTBOPOM IIETOYUH.

Ilpakmuueckas padoma. Penienne SKCriepuMEHTATBHBIX 337124 TI0 TeMe «XUMHUYECKast peaKIus.

BemecTBa u ux cBoiicTBa

MeTtaiabl. ®u3nyeckre CBOMCTBA METAJUIOB, KaK (DYHKIHS MX CTpOeHUs. [leneHne MeTalsioB Ha TPYIIBI B TEXHUKE W XUMHUA. XHUMHUYECKHUE
CBOWCTBA METAJIJIOB U 3JIEKTPOXUMHUUECKUH psijl HanpspkeHud. [ToHsTHE 0 MeTayuioTepMuH (QIFOMUHOTEPMUN, MATHUETEPMUH U JP.).
Hemeranunsl. Baaropoansie ra3sl. Hemeraisl kak okucnutenu. Hemeramisl Kak BOCCTaHOBUTENHU. Psijl anexTpooTpunatenbHOCTH. ViHepTHBIE

WU O6J1aropoHbIC Ta3bl.



Kuciiorsl Heopranuyeckue U opranudeckue. KucioTsl ¢ TOUKM 3pEHHsI AaTOMHO-MOJIEKYJISIPHOTO ydeHHUs. KUCIIOTBI ¢ TOUYKHU 3pEHUS TEOpUU
ANEKTPOIIUTHICCKON Auccoruanui. KucmoTel ¢ TOYKH 3peHUs MPOTOHHOW Teopuu. OOIIMe XMMHUYECKHe CBOMCTBa KHUCIOT. Kiaccudukanus
KHCJIOT.

OcHoBaHMsl HeOpraHu4veckue U opraHudeckue. OCHOBAHMS C TOYKH 3PEHHUS] aTOMHO-MOJEKYJISIPHOrO yueHus. OCHOBAHUS C TOUYKU 3PEHUS
TEOPUH DJIEKTPOIUTHUECKONW mucconranui. OCHOBaHMS C TOYKM 3pEHHS NPOTOHHOW Teopuu. Kitaccumduxanms ocHOBaHHMH. XUMHYECKHE
CBOWCTBA OPraHMYECKUX U HEOPraHUYECKUX OCHOBAHUM.

AM@oTepHbIe cOelMHEHUsI HeOpraHuyeckue U opranuveckue. Heopranmueckre ampoTepHble COSIUHEHUS: OKCUBI U TUAPOKCUIBI, — UX
CBOICTBa U mosyueHue. AMQOTEepHbIE OPraHUYECKUE COSTMHEHHS Ha TPUMEpPEe aMUHOKHUCIOT. [lenTuabpl u nenTuaHas CBA3b.

Couu. Kiaccudukanus coneid. Kéctkocts Boabl U crocoObl e€ ycrpanenus. Ilepexox xapOoHata B ruapokapOoHat m oOpatHo. OOmume
XUMHUYECKHE CBOMCTBA COJIEH.

Hemoncmpayuu. B3auMoencTBue KOHIEHTPUPOBAHHONW a30THOM KUCIOTHI ¢ Me/IbI0. Bemblika TEpMUTHOM cMecu. Benbliika 4€pHOro nopoxa.
BriTecHeHHEe raqoreHoB U3 UX pacTBOPOB APYTMMU rajoreHaMu. BzanmoaencTBue napoB KOHUEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KUCIIOTHI U
ammuaka («IpIM 0e3 orusa»). [lonyyeHre amMmmuaka v U3y4eHHe ero cBOMCTB. PaznuuHble ciiydan B3auMOAEUCTBUS paCTBOPOB COJIEH aTFOMUHUS
co ménoupro. [lomyueHune KECTKON BOABI U YCTPAHEHHE €€ KECTKOCTH.

Jlaoopamopuwvie onvimur. Komnekuust MeramioB. Koseknus HemeTayuios. CpoiictBa MmeraymioB. ColictBa HemeTayioB. IlonydeHune
HEpPaCcTBOPUMOI'0 TMIAPOKCUAA M €ro B3aUMOJICHCTBUE C KUCIOTOU. MccienoBaHue KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOM
KHCJIOT KareJIbHBIM METOJIOM TIpH BX pa3z0aBiieHnu Bojoi. [lomyuenue amdoTepHOro THIpPOKCUIA U U3yUYEeHHUE €ro CBOWCTB. . MccriemoBanue
CBOMCTB COJIeH

Ilpakmuueckas paboma. Pemenne skcriepuMeHTAIbHBIX 3a/1a4 10 TeMe «BelecTBa 1 UX CBOICTBaY.

XumMus 1 cOBpeMeHHOe 0011ecTBO



IIpon3BoacTBo aMmMuaka U MeTaHoJsa. [loHATHE 0 XMMHUYECKON TEXHOJOTMU. XUMHUYECKUE PEAKIIMU B MPOU3BOACTBE aMMHAaKa U METaHOJA.
OOmast knaccupuKaMOHHas XapaKTEPUCTHKA PEeaKUil CHHTE3a B MPOU3BOJCTBE 3THUX MPOJYKTOB. HaydHble MPUHLIMIIBL, JIEKAIIUE B OCHOBE
MIPOM3BOJICTBA aMMHaKa 1 MeTaHosia. CpaBHEHHE 3TUX NMPOU3BOJICTB.

XHMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT o0wiell KYJbTYpbl 4YeloBeka. MapKUpoBKa YNAaKOBOYHBIX MaTEpUANIOB, 3JEKTPOHUKH U
OBITOBOM TEXHUKH, SKOJIOTUIHOTO TOBAPA, MPOTYKTOB IMUTAHUS, STHKETOK TI0 YXOY 32 OHCIKIOH.

Jemoncmpayuu. Mopens NPOMBIIIJIEHHOW YCTAHOBKH HOJYYEHHUS! CEPHOM KUCIOThI. MOieNib KOJIOHHBI CUHTE3a aMmMHuaKka. BuneodparmenTs! u
CJIaliJIbl O CTETMIEHU DKOJIOTUYECKOM YHUCTOTHI TOBapa.

ﬂaﬁopamopubte onslmol. I/I3yquI/Ie MapKHUPOBOK PA3JIMYHBIX BUI0OB IIPOMBIINIJICHHBIX U ITPOJOBOJBLCTBCHHBLIX TOBAPOB.

BaxxusiMu hopmamu desmenvbrocmu ydamuxcst siBISIOTCS:
® [paKTHUYecKas JAEsITeIbHOCTDb ydyallluxcs MO MPOBEACHUIO HAOII0IeHUH, TOCTAHOBKE OIBITOB ;
® pa3BUTHE NPAKTUYECKUX YMEHUH B pabOTe C IOMOIHUTEIbHBIMA UCTOYHUKAMHU HH()OPMAIUH: CITPABOYHUKAMH, SHITUKIOTICTUSIMH, CIIOBAPSIMH,
Hay4YHO-TIOMYJSIPHOMN JIUTEPATYypOl, pecypcaMu HHTEpHETA.
B nmpenogaBanuu Kypca HCIONB3YIOTCS — TaKXkKe CIEAYIONUE (opmbl pabompl C yIaIIUMUCS:
e paboTa B MaJbIX TpyIIax;
e TmpoekTHas paboTa;
® [OJATrOTOBKa pedeparos;
®  HCCIIEIOBATEIbCKAs 1A TEILHOCTS;
¢ UHPOPMAIMOHHO-TIONCKOBAs ICATEIIEHOCTB;
® BBINIOJIHEHUE TIPAKTUYECKUX U JTaOOPaTOPHBIX PadoT.

*  YPOK-KOHCYJIBbTAalU;

e  ypOK-MacTepckas;

®  YPOK peLIeHUs MPOEKTHBIX 3a1a4;
e -YPOK-KOH(EpEHIHS;



e YPOK-HCCIIEIOBAHHE;

e  YpOK-1abopaTopus;

e YPOK-TIPaKTHUKYM;

e YPOK-IKCIIEpPTH3a;

e YPOK-AHWCIIYT;

e YPOK-TIpE3EHTALHS;

e YPOK OTKPBITBIX MBICJIEH;
e HHTEIPUPOBAHHBIN YPOK;
e YPOK-AMCKYCCHS,

e  YPOK-OTHET;

e  YPOK-3aIllUTa;

e YpOK- JIeJIOBas HIPa;

*  YPOK-BUKTOPHUHA;

e  YPOK-TIYTEUIECTBHE;

e  YPOK-COpPEBHOBAHHE;

e YPOK-3KCKYpCHS;

e YPOK - CEeMUHap

e OTKPBITHIH YpOK;

e IIOHMCKOBO-TBOPYECKHUE YPOKU

OcHOBHBIE BH/IBI 1eTEIbLHOCTH B IIEPUOJ Pealu3alui 00pa30BaTe/JbHbIX IPOrPaMM € HCIO0/Ib30BAHHEM IMCTAHIMOHHBIX
o0pa3oBaTeIbHbIX TEXHOJIOTHIl ¥ 3JIEKTPOHHOI'0 00Yy4YeHHs: CAMOCTOSITEIbHOE O3HAKOMJIEHUE C HOBBIM MaTepHalioM, paboTa HaJ
MIPOEKTOM, paboTa Ha CrielHaIN3uPOBAHHbBIX HHTEPHET-TIOIIAKaX, IPOCMOTP BUCONEKINN (YPOKOB).

OcHoBHBIC BH/bI Y4eOHOH AeATEIbHOCTH

Onpenenenne mnoHstuit Onucanue U cpaBHeHue BemiecTB. Kiaccudukanus semectB. Onucanue (opM CyIIECTBOBAHUS XHMHUYECKUX
35ieMeHTOB. lcronb30BaHNe MOAETUPOBAHUSA, 3HAKOBOrO MojeiaupoBaHusi. OObsSCHEHHE XMMHUYECKMX siBiIeHUH. CocTaBleHHE IUIaHa SIBICHUIL.
CocraBiieHne IUIaHa TEKCTA. Ommcanne I1.C,X.D. JI.1. MenneneeBa. Ommcanue mojoxkeHus snemMeHToB B [1.C.  Brumcienne OTHOCHTEIHHOM
MOJICKYJISIPHOM  Macchl ~ BEIIECTBAa M MAacCOBOM JOJM 3JIEMEHTOB B XMMHYECKHMX 3jeMeHTax. OmucaHue cocraBa dneMeHTOB. [lomyuenue
XMMHUYECKOM MH(pOpMalLUU W3 MCTOUYHUKOB. COCTAaBIEHHE CXEM DPACHPENENICHHs 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOW 00O0JIOUKE.



Onpenenenne u3MeHeHus xumudeckux siemMeHToB B II.C. B mepmomax m rpynmax. CocTaBieHHE XapaKTEPUCTHKH XUMHYECKHX DJIEMEHTOB.
OmnpeneneHus NMOHATHH «MOHHAsI CBSI3bY», «MOHBI. COCTaBIEHHE CXeM O00pa30oBaHHUS MOHHOU CBS3H. Onpenenenus TUNAa XMMHUYECKOM CBSI3U IO
¢dopmyne. OrmpenesneHus TUIIA XMMUYECKOH CBA3M IO (Gopmylie. YCTaHOBJIIEHUE NPUYMHHO - CIEICTBEHHBIX CBsA3€H. XapakTepUCTHKAa  CBOMCTB.
Pemenue 3anau . [IpencraBnenue uHGopManuy 1o TeMe B BUIE TabOJHIl, CXeM OMOPHOro KoHcrekTa, ¢ mpuMeHenueM cpenctB MKT. CocraBnenue
¢dopmyn. Omnpenenenue BaJeHTHOCTH U creneHu okucieHus. CocraBineHue GopMyn u ux HazBaHuil Vcrnonb3oBaHus TaOIMIBI PACTBOPUMOCTH AJIS
ompeneneHuss pactBopumoctd. CpaBHenue BemiecTB. [IpuBenenue npumepoB. HaOnrogeHuss W onmucaHusi NMPHU3HAKOB BEIIECTBA. BwImomHeHME
pacyeToB M0 XUMHUYECKUM ypaBHEeHMsIM. Kitaccudukanuss XMMUYECKUX peakiMii Mo COCTaBy MCXOIHbBIX BellecTB. HabmtoaeHne U onucaHue peakiuii
MEXy JJEKTPOJIUTAMU C TIOMOIIBIO sI3bIKa XMMUHU. PaboTaTh C 1abopaTopHbIM 000pYIOBaHWEM W HarpeBaTelIbHBIMH NpuOopamu. CocTaBiieHHE
YPAaBHEHUN 3JIEKTPOJIMTHYECKON OUCCOLMAIMKM KHUCIOT, OCHOBaHMM M coseil. CocTaBleHHE MOJEKYJSAPHBIX, IIOJHBIX M COKPAIEHHBIX MOHHBIX
ypaBHeHUl. DopmupoBaHHE BBIBOJOB IO PE3yJbTaTaM IPOBEACHHOIO 3KCIEPUMEHTa. APryMEHTHPOBATh CIOKHOE CTPOEHUE aTOMa KaK CHUCTEMBI,
COCTOSALICH W3 sJIpa U 3JIEKTPOHHOM 000J0uKH. XapaKTepu3oBaTb YPOBHHU CTpOeHHUs BelecTBa. ONUCBHIBaTH YCTpocTBO M paboTy bosbmioro
aJAPOHHOTO KOJuIaiaepa.

OnucelBaTh CTPOEHUEM aTOMa XUMHUYECKOT'0 2JIEMEHTA HA OCHOBE €r0 IOJIOKEHHU B iepruogudeckon cucreme . M. Menneneesa.
3anuceIBaTh DJIEKTPOHHBIE M AJIEKTPOHHO-TpaduuecKkue (GOpPMYyNbl XUMHUECKUX 3IeMEHTOB. OmpenesisTh OTHOIIEHHE XUMHYECKOTO JJIEMEHTa K
OIpeIeIEHHOMY 3JIEKTPOHHOMY ceMelcTBY. IlpencTaBisaTh pa3BuTHe HayyHBIX TEOPUIl 1O ciMpaiy Ha OCHOBE TPEX hopMyarpoBok [leproanyeckoro
3aKOHA U OCHOBHBIX HalpaBiIeHUH pa3BUTHS TEOPUU CTPOCHUS (XUMHUUYECKOTO0, 3JIEKTPOHHOTO U MTPOCTPAHCTBEHHOTO).

XapakTepu30BaTh poOjb NMPAKTUKH B CTAHOBIEHUU M Pa3BUTUU XUMUYECKOW TEOpUU. APryMEHTHPOBATh YyBCTBO I'OPJOCTH 3a JOCTHIKEHUS
OTEUYECTBEHHOW XHMMHMM M BKJIaJ POCCHUHCKMX YYEHBIX B MHPOBYK HayKy. XapaKTepHU30BaTb HOHHYIO CBS3b KaK CBSI3b MEXJIYy HWOHAMHU,
00pa3yIoIMMUCS B pe3ysibTaTe OTJIAud WM Ipuéma 3J1eKTPOHOB aTOMaMH MJIM TpynraMu aToMoB. OnpenensaTs NPUHAJIEKHOCTb HOHOB K TOW WIIH
WHOW TpymnIe Ha OCHOBAHHMHM HMX 3aps/ia U COCTaBa. XapaKTepu3oBaTh (PU3MUECKUE CBOMCTBA BEIECTB C MOHHOM CBs3BIO, KaKk (DYHKIIMIO BHJIA
XUMUYECKOH CBS3M M THIA KpUCTAIUITMUECKON peméTku. OnMchIBaTh KOBAJCHTHYIO CBS3b, KaK pe3yJbTaT 00pa3oBaHMsl OOIIMX AJIEKTPOHHBIX Map WIH
KaK pe3ysbTaT MEePEeKPbIBAHUS DJIEKTPOHHBIX opburtaneit. KinaccuduiupoBars koBajgeHTHBIE cBsizu 10 DO, KPaTHOCTU U CIOCOOY TEPEKpBhIBAaHUS
AJIEKTPOHHBIX opOuTanei. XapakTepuszoBaTh (PU3NUYECKHE CBOICTBA BEIIECTB C KOBAJIEHTHOM CBS3bI0, KaK (DYHKIHIO KOBAJCHTHOM CBSI3UM M THIIA
KPUCTAJUIMYECKON pEETKH. XapaKTeprU30BaTh METAUIMYECKYIO CBS3b KaK CBS3b MEXJIY HOH-aTOMaMH B MeTaIaX M CIUIaBaxX IOCPEICTBOM
0000I1IeCTBIEHHBIX BAJICHTHBIX 3JEKTPOHOB. OOBSICHATH €IMHYIO0 IPUPOAY XUMHUECKUX CBs3ed. XapakTepu3oBaTh (PU3NYECKHE CBOWCTBA METAJLIOB,
KaK (DYHKIHMIO METaJNIMYECKOW CBS3M M METaJUIMYECKOM KpUCTAINIMYeCKOW pemeETKU. XapaKTepu30BaTh BOJOPOJIHYIO CBSI3b KaK OCOOBIA THII
XUMHUYECKON CBA3U. Pa3nmnuaTe MEXMOJIEKYJISPHYIO W BHYTPUMOJIEKYJISIPHYIO BOJOPOAHBIE CBS3H. PackpelBaTh poib BOJOPOJIHBIX CBSI3€M B
OpraHu3ay Mojekyn ouonoiaumepon, — O6enkoB u JJHK, — Ha ocHOBe MeXnpenMeTHBIX CBsi3eil ¢ Omojoruend. XapakTepus3oBaTh MOJUMEPHI Kak
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs. PaznuyaTe peakuuy noIMMepHU3aliuy U MONIMKOHAeHCai. ONUChIBaTh BaKHEHIINE IPEICTABUTENHN INIACTMACC U
BOJIOKOH UM Ha3bIBaTh 00JACTH MX MPHUMEHEHHs. YCTaHABIMBATh €IMHCTBO OPraHMYECKOW M HEOPraHMYECKOW XMMMHU Ha NMpUMepe HeOpraHMYeCKHX
MOJINMEPOB. XapaKTepU30BaTh Pa3IMYHbIE THUIIBI JTUCIEPCHBIX CUCTEM HAa OCHOBE arperaTHoOro COCTOSHUS IUCIEPCHOM (a3bl U AMCIIEPCHOHHOM
CpEIbl.



PackprwiBaTh posib pa3IMUHBIX THIOB AUCIIEPCHBIX CHCTEM B KU3HH MPUPOJIBI U oOmiecTBa. [IpoBoauTh, HAOIIOIATh U ONUCHIBATH XUMHUYECKUT
sKcriepuMeHT. Onpenenars NPUHAIEKHOCTh XUMUYECKON PEAKIUU K TOMY WJIM MHOMY TUIy Ha OCHOBAHHMU pa3JIMYHbIX NPU3HAKOB. OTpakaTh Ha
MHUCHhME TEIUTOBOH 2P(HEKT XUMHUECKHX PEAKINI C ITOMOIIBI0 TEPMOXUMHUYECKUX yYpaBHEHUH. [ToATBEpKIaTh KOJTUYECTBEHHYIO XapaKTEPUCTHKY IK30-
148 BHILOTepMI/I‘ICCKI/IX peaKLII/If/'I paC‘IéTaMI/I 110 TepMOXI/IMI/I‘-IeCKI/IM ypaBHeHI/ISIM. YCTaHaBJII/IBaTB 3aBUCUMOCTH CKOpOCTI/I XI/IMI/I‘-IGCKOI\/11 peaKI_II/II/I oT
MIPUPOJIBI PEArHPYIOIIMX BEIIECTB, MX KOHIEHTPAIMH, TEMIEPaTyphl M IUIONIAAM WX COMPUKOCHOBEHMs. PacKphiBaTh pOJb KaTaJIM3aTOPOB Kak
(aKkTOpOB YBEIMYEHHUS CKOPOCTH XUMHUYECKOW pEaKlMd W pPacCcMaTpUBaTh HHTUOWTOPHl KAaK «AHTOHUMBID» KAaTaau3aTOpOB. XapaKTEepH30BATh
(dhepMeHTHI KaK OHMOJIOTMYECKHE KaTaln3aTOpbl OCIKOBON MPUPOABI M PACKPhIBaTh MX POJIb B NMPOTCKAaHWHW OMOXMMHUYECKHUX PEaKIMi Ha OCHOBE
MG)KHpGIIMeTHI)IX CBSI3€I71 C 6HOJIOFH€I>JI. HpOBOIII/ITB, Ha6JHOILaTI) 1 OIINChIBATH XI/IMI/ILIGCKI/Iﬁ BKCHepI/IMeHT. OHI/ICI)IBaTI) COCTOAHUA XUMHUYCCKOI'O
paBHOBECHS U MIpeAsIaraTh CocoObl ero CMeIIeHUs B HEOOXOANMYIO CTOPOHY Ha OCHOBE aHAJIM3a XapaKTEepPUCTUKH peakiuu u npuHiuna Jle-Ilatense.
Ornpenenars TUN TUIPOJIM3a COJU HA OCHOBE aHaim3a e€ coctaBa. KimaccuguuupoBaTh THAPOIN3 COJIEH 10 KATHOHY M aHUOHY. XapaKTEepU30BaTh POJIb
THAPOJIN3a OPraHUYECKUX COCAUHEHUN, KaK XUMHUYECKONH OCHOBBI OOMEHA BEIIECTB M DHEPTUU B KUBBIX opraHu3Max. OnpenensaTh OKUCIUTEIbHO -
BOCCTAHOBUTCJIIBbHBIC peaKHI/II/I KakK HpOIIGCCI:I C HU3MCHCHHUECM CTeHeHef/'I OKUCJICHUS 3JICMCHTOB BCILICCTB, yT-IaCTBYIOHII/IX B peaKIII/II/I. Pa3n1/1anb
OKHUCIIUTEIh M BOCCTAHOBUTENb, IMPOLIECCHl OKUCIeHHS H BoccTaHoBieHUs. CoctaBniath ypaBHeHus OBP Ha ocHoBe siexkTpoHHOro OanaHca.

OnuceIBaTh 3JIEKTPOJIN3 KAK OKUCIUTEIHFHO ~-BOCCTAHOBUTEIIBHBIN MTPOIIECC.

Pa3znuyath a5eKTponn3 paciyiaBOB U BOJHBIX PACTBOPOB. XapaKTepU30BaTh MPAKTUUECKOE 3HAYEHHUE AIICKTPOJIM3a Ha MPUMEPE MOTYYSHHUS] aKTUBHBIX
METAJJIOB 1 HEMCTAJIVZIOB, 4 TaAKXKE I'aJIbBAHOIIJIACTUKH, I'aJIbBAHOCTCI' MU, pa(l)I/IHI/IpOBaHI/II/I. Brimonaars TCCTHI, pCIIATh 3aa4Uu U YIIPaXKHCHUS 110 TEME.
HpOBO,I[I/ITL OLCHKY CO6CTB€HHLIX ,Z[OCTI/DKCHI/Iﬁ B YCBOCHUU TCMBI. KOppeKTHpOBaTL CBOM 3HAHHA B COOTBCTCTBUU C INNIAHUPYCMBIM PE3YJIbTATOM. HHaHI/IpOBaTB,
HpOBO]lI/ITI) Ha6J'IIOI[aTI> " OIIMCHIBATH XI/IMI/ILIGCKI/Iﬁ BKCHGPI/IMCHT C CO6J'IIOI[GHI/IGM HpaBI/IJ'I TCXHUKHAU 6G3OHaCHOCTI/I. XapaKTepmoBaTL XI/IMI/IqGCKyI-O
TEXHOJIOTHIO KaK MPOU3BOAUTENBHYIO CHITy 00mIecTBa. OMUCHIBAaTh XUMUYECKHUE TPOIIECCHI, JIeXkKAalllle B OCHOBE MPOU3BOICTBA aMMHUAKa U METaHOa, C
IIOMOIIBIO pO}lHOFO A3bIKA U SI3bIKA XUMHUH. YCTaHaBHI/IBaTI) aHaJIOTUN Memny ABYMsI HpOI/ISBOI[CTBaMI/I. q)OpMy.]'II/IPOBaTI) O6IIII/I€ HaquI)IC HpI/IHHI/IHLI
XUMHUYECKOTO TMPOU3BOJICTBA. APryMEHTHUPOBATH HEOOXOIUMOCTh XUMHUYECKOW TIPaMOTHOCTH KaK KOMIIOHEHTa OOIIEKYIbTYPHOH KOMIETEHTHOCTH
4esioBeKa. YMETh M0JIy4aTh HeoOX0IuMYI0 HH(POPMAaIIMIO C MAPKUPOBOK Ha YIaKOBKaX pa3jIMUHbIX IPOMBIIUIEHHBIX U PO0BOJILCTBEHHBIX TOBAPOB



3. KajieniapHo-TeMaTHuecKoe IJIaHNPOBAHHE

Hara ypoka KomnnuectBo
Neypoxk Tema ypoka 4acoB
OB I/TI

Tema 1. CTpoenne BemecTB (22 )

1 02.00. OCHOBHBIE CBEJICHHSI O CTPOSHHH aTOMa. 1
2 05.009. Ilepuoauueckas cuctema XuMuueckux 1neMeHToB J[. 1. MeHieneeBa B cBeTe yueHUsl O CTPOEHUU aToMa. 1
3-4 09.09 CranoBneHue u passutue [leproaguueckoro 3aKkoHa U TEOPUM XUMUYECKOTO CTPOEHUS. 2

12.09.
5 16.09. Crpoenue Ilepuonuueckoii cucremsl. CpaBHeHue Ileproanueckoro 3akoHa U TEOPUU XUMUYECKOTo cTpoeHus. | 1
6 19.009. CocrostHrE IEKTPOHOB B aTOME. DJIEKTPOHHAS KOH(MUTYpaIIs aTOMOB. 1
7 23.09. Pemenue 3amad mo teme «MEeKTPOHHBIE KOHGUTYpPAITUA AaTOMOB XUMHUYECKUX DJIEMEHTOBY. 1




8 26.00. Bxonnas nuarnoctuueckast pabora. Monnas xumuueckas cBsizb. KoHTposbHas padora «CTpoenne aTomay
9 30.09 HoHHBIE KPUCTATITNYECKUE PEIIETKH.
10 03.10. KoBanentnast xumuueckasi CBs3b.
11 07.10. ATOMHBIE ¥ MOJIEKYJISIPHBIC KPUCTAJUTMYECKUE PEIIETKH.
12 10.10. IMubpuam3anmst opOuTaNIe U TEOMETPUS MOJICKYIL.
13 14.10. 3aKOH MMOCTOSIHCTBA COCTABA BEIECTBA.
14 17.10. Pacuétrl, cBA3aHHBIE ¢ TIOHATHEM «MaccoBas JOJIs».
15 21.10. Mertannndeckast xumudeckas cBsi3b. KoHTpoJibHasi padora « PacueTnl 10 XMMHYECKHM YPABHEHHSIM»
16 24.10. Bopoponnas xumuueckas CBA3b.
17-18 28.10. [Tonumepst.
07.11.
19-20 | 11.11. JlucriepcHble CUCTEMBI.
14.11.
21 18.11 Jlabopamopnas paboma. IlonydeHue KOIIOUIHOTO pacTBOpa KYpHHOTO Oellka, Ucciel0BaHue ero CBOMCTB ¢
MOMOIIIBIO JIa3epHON YKa3KH U MPOBEIEHUE ero AeHaTypauuu. [lonyueHne sMynbcuu pacTUTEIBHOTO Macia U
HabmroieHune 3a e€ pacciioeHrneM. [lorydeHne CycrieH3uu «M3BECTKOBOTO MOJIOKa» U HAONIOIEHHE 32 e€
CeAMMEHTAlMEN.
22 21.11. KonTtpouabsHnas padora no reme «Crtpoenne aroma. CTpoeHue BelieCTBay.




Vv

\

[Ipoektop, skpan mnpe3eHTanuu, Buaeopoiuku.Ilnakater «Ctpoenue aroma». Ilepumomuyeckas cucrema, Tabnuila PacTBOPUMOCTH.

Xumudaeckas nocyz[a,npn6op AJIs ITOJTy4YC€HHUS Ira30B, XI/IMpCaKTI/IBBI.MOI[eJ'H/I KPUCTAINIMYCCKHUX pCIHéTOK.KOJ'IJ'IeKHI/II/I

Xumnueckue peakuuu(164)

23 25.11. Knaccuukanus XuMHUYecKuX peakuii B HEOPraHMYeCKONH XUMUH. 1

24 28.11. Knaccudukanus XuMHIEeCKUX pEaKIMil B OPraHMIEeCKON XUMHH. 1

25-26 | 02.12. CkopocTh XUMHUYECKUX peakuuii Jlabopamopuas paboma . VIcrionb3oBaHHE HEOPTaHMUECKUX KAaTalIU3aTOPOB | 2
05.12. (cometit xene3a, HOAUIA Kalus) U IPUPOAHBIX OOBEKTOB, COACPKAIINX KaTayia3y (ChIpoe MsCO, KapTo(eb) s

Pa3JI0KCHUA ICPOKCHU A BOAOPOaa.

27 09.12. OO6patuMoCTh XUMHUYECKHUX peakuuid. Jlabopamopnas paboma. Unmoctpanus npasuia bepromie Ha 1
MIPaKTUKE — MPOBEICHUE PeaKIHii ¢ 00pa3oBaHUEM OCaJIKa, ra3a M BOJBI.

28 12.12. XUMUYECKOe PaBHOBECHE U CIIOCOOBI €T0 CMEIICHUS. 1
29 16.12. ['uponu3 HeOpraHUYECKUX BEIECTB. 1
30 19.12. I'mnponus oprannueckux BemecTs. KonTpoabHas padora « Tunsl XuMH4ecKoil CBA3M) 1
31 23.12 Jlabopamopnas paboma VIcublTaHMe UHAWKATOPAMU CPEJIbl PACTBOPOB COJIEH Pa3IMYHBIX THIIOB. 1

OKHCIUTEIBHO - BOCCTAHOBHTEIBLHBIC pCaKknuu.

32 26.12. Jlabopamopnas onvimel. OKUCINTEIbHO-BOCCTAHOBUTENIbHAS PEaKIUs U peaklis oOOMEeHa Ha IpuMepe 1
B3anMOJIeICTBUS pacTBOPOB cyibdaTta meau(ll) ¢ xene3oM u pacTBOpoOM IIETOUH.

33 13.01 DNEeKTPOJIN3 PACIIIABOB JIEKTPOJIUTOB. 1




34 16.01. DIEKTPOIN3 PACTBOPOB IEKTPOIUTOB. 1
35 20.01. [IpakTHueckoe NpUMEHEHHE IEKTPOIIN3A. 1
36 23.01. [TpakTuyeckas padora Ne 1. Pemenne sKkcriepuMeHTaIbHBIX 3aa4 10 TeMe « XMMHUYECKas PEaKIsy.

37 27.01. O06o0061IeHre: BEIBOJIBI K II1aBe 2 «XUMUYECKUE PEAKITHI. 1
38 30.01. KontpoabHasi padora «XuMHYeCKHe PeaKIn». 1

[TpoexTop, 3kpaH npe3enTanuu, Buaeoponuku.llnakarer .Jlepuoanueckas cucrema, Tabiuia pacTBOPUMOCTH. XUMHUYECKas TOCyIa,Ipruoop

AJI TOJTy4YCHUS Ira30B, XI/IMpeaKTI/IBI)I.MOIleJH/I KPUCTATININICCKUX peHIéTOK. KOJIJ'IGKIII/II/I.

BemecrBa u ux cpoiicrea (18 yacon)

39 03.02. Mertanabl. OCOOEHHOCTH CTPOCHHSI aTOMOB 1
40 06.02. dusnueckue cBoiicTBa MetaioB. JIaboparopHas pabota «3HaAKOMCTBO € KOJUIEKIIMEH METalIOB» 1
41 10.02. XUMHYECKHE CBOMCTBA METAJIOB U AJIEKTPOXUMHUECKH psin HanpspkeHui. JlabopartopHas pabora «CorictBa | 1
METAJLIOB.
42 13.02 Kopposus metannos. 1
43 17.02. OO61mue crnocoObl MOTYyYeHHS METAJUIOB. 1
44 20.02. Pemenue 3amay mo reme: «MeTauisly. 1
45 27.02. Hewmerannsl. baropoansie raser JlaboparopHas padota «3HAKOMCTBO C HEMETaJLTAMI). 1
46 03.03. CaoiictBa HemeTamoB. JlaboparopHas paboTta «CBoicTBa HEMETAIITIOBY. 1




47 06.03. Heopranuueckue xucnotsl Jlaboparopnas pabota «B3aumozaencTBue KHCIOT U OCHOBAHHID. 1

48 10.03. Oprann4ecKue KUCaoTHl. 1

49 13.03. Heoprannueckune ocHoBanus. JlabopatopHas padora. «IlomydeHre HepacTBOPUMOTO THAPOKCHIA U €TO 1

B3aUMOJICUCTBUE C KUCIOTOM.

50 17.03. Oprannyeckre OCHOBAHHUS . 1
51 20.03 AmdoTepHbIe COeTMHEHNsI HeOpraHndeckue u opranndeckue. Jlaboparopuas padora «Ilomyuenue 1
amM(bOTEepHOro TUAPOKCUIA U U3YUYECHUE €r0 CBOMCTBY.
52 24.03. AmdoTepHbIe COeTMHEHNSI HEOPTaHMYECKUE U OPTaHUYECKUE . 1
53 03.04. Conu JlaboparopHas pabota «lccrnenoBaHue CBOMCTB CONEi». 1
54 07.04. [IpakTuueckas padota Ne 2. Perenue sxcrepuMeHTaIbHBIX 3a/1a4 10 TeMe «BelecTsa u ux CBONCTBaY. 1
55 10.04. O000611IeHNE U cUCcTEMAaTH3alis 3HaHui 1o TeMe «BelecTBa 1 UX CBOHCTBaY. 1
56 14.04. KonTtpouabHnas padora «BemecTrsa u X CBOMCTBa».

Vv

HpO@KTOp, 9KpaH Mpe3CHTalnuu, BI/II[eOpOJ'II/IKI/I.HJ'IaKaTLI .HepI/IOI[I/ILIeCKa}I cucTeMma, Ta6nm1a pPacTBOPUMOCTHU. XuMH4YecKas nocyna,an/IGop

AJI TTOJTY4YCHUS Ta30B, XI/IMpeaKTI/IBI)I.MOJIeJ'H/I KPUCTATIITNICCKUX peIHéTOK.KOJ'IJ'IeKHI/H/I.

XuMHUsA U cCOBpeMeHHOoe 0011ecTBO (44aca)

57 17.04. XHUMHUYecKass TEXHOIOT U, 1

58 21.04. [Ipon3BoaCTBO aMMHUaKka ¥ METaHa. 1

59 24.04. XuMHuyUecKasi TpaMOTHOCTh Kak KOMIIOHEHT 00111ei KylIbTyphl yenoBeka JlaboparopHas pabota «/3yuenue 1
MapKHPOBOK PA3JIUYHBIX BHJIOB MPOMBIIUICHHBIX W TTPOJIOBOJIBCTBEHHBIX TOBAPOBY.




60 28.04. Hrorosasi KOHTpoJIbHasi padoTa. 1

Vv

\

[IpoekTop, skpan npe3enrtauu, Buaeoponuku.llnakars Jleprnogunueckas cucrema, Tabiua paCTBOPUMOCTH. XUMHUYECKas! TOCYAa,Ipudop

AJI TOJTy4YCHUS Ira30B, XI/IMpeaKTI/IBI)I.MOIleJH/I KPUCTATININICCKUX peHIéTOK.KOJUIeKIII/II/I.

IMoBTOpeHue u 0000mEeHue (84acoB)

ot 0505 Teopernueckne ocHOBBI XuMuU. COBpEMEHHBIC IPEJICTABICHUS O CTPOCHUH aTOMa L

62-63 08.05 [Tepnoanueckuii 3akon u [lepuoanueckas cucrema JI.M1.Menneneena. 2
12.05

64 15.05 XuMudeckas CBSI3b U CTPOCHHE BellleCcTBa. PacueTsl Mo xumMudeckum Gopmyiaam 1

65 19.05. OCHOBHBIE KJTACCHI HEOPTAaHMYECKUX COCTUHEHUI 1

66 22.05. XHUMHUYECKUE pPEaKIUU. 1

Vv

[IpoekTop, skpaH npe3eHrtanuu, suaeoponuku.llnakarer .Ilepuoaudeckas cucrema, Tadiuia pacTBOPUMOCTU. XUMHUECKasl TOCcya,ipudop

AJI TOJTy4YCHUS Ta30B, XI/IMpeaKTI/IBI)I.MOJIeJ'H/I KPUCTATIITNYICCKUX peIHéTOK.KOJ'IJ'IeKHI/H/I.

HToro 66 u




«PaccMOTpeHO»
ITporokoin 3acenanus IIIMO yuurenen
[IPEAMETHUKOB
MBOY Kprokosckoit COLI
« 29 » aprycra2022 roma Ne_ 1

” — Capaena E.B.

\J/

«CoryiacoBaHo»

3amecTyEelb qUpeKkTopa no YP
M/ H.B.JIutBuHOBa

« 30 » asrycra 2022r.



