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IosicHUuTebHAsI 3aNIHCKA
®denepanbHBIA TOCYIAPCTBEHHBIH 00pa30BaTENbHBIN CTaHAApPT OO0mIero oOpa3oBaHMA, a TaKXKe OCHOBHBIC HICH U
nosnoxkenust [IporpaMmel pa3BuTust 1 OPMUPOBAHKS YHHUBEPCAIBbHBIX y4eOHBIX AESHCTBUI ISl cpeHero (IIOIHOT0) 00IIero
00pa3zoBaHKs COCTABISIIOT OCHOBY IpeIaraeMoi pabouei IporpamMMel.

Ota nporpaMma JOrH4ecKy MPOA0IDKAET MPOTrPaMMBI JUIsl Ha4aJbHOTO OOILIEro ¥ OCHOBHOTO OOIIEro 00pa3oBaHus
B 00JIaCTH Pa3BUTHS BCEX OCHOBHBIX BHJIOB JIESATEIBHOCTH 00y4aeMbIX, IPECTABICHHBIX B HUX. OHA COCTaBJIeHA C YUETOM
0COOEHHOCTEH, KOTOphIe OOYCIOBICHBI, B MEPBYIO OYEPEAb, INPEAMETHBIM COACPKAHHUEM U IICHXOJIOTHYECKUMHU
BO3PACTHBIMH O0COOCHHOCTSAMH 00ydaeMbIX.

[lo3HaBarenbHast AEATEIBHOCTh NPH W3YUCHHH Kypca XMMHUH Ha 0a30BOM YPOBHE HIPaeT BEAYLIYIO DPOIb B
Pa3BUTHH OCHOBHBIX BUAOB YIEOHON NEATENLHOCTH CTapIICKIACCHUKOB: BIAJAETh METOAAMH HAYyYHOTO ITO3HAHHUS, MOJHO H
TOYHO BBHIpa)KaTh CBOM MBICIIH, XapaKTepU30BaTh, OOBSCHSITH, KJIACCU(HULIMPOBATh XMMHUYECKHE OOBEKTHI, paboTaTh B
rpyle, apryMEeHTHpOBATh CBOIO TOYKY 3PEHUS, HAaXOJHUTh, HCIIOIB30BAaTh DPa3IMYHbIE HCTOYHMKM HH(POpPMALUU U
IIPECTaBJIATh B YCTHOM U MMCbMEHHOHN peUM PE3yibTaThl €€ aHaIn3a.

OnHa w3 3a7a4 OOy4yeHWs B CpelHed ILIKoJe — OINpeleieHUe JaajbHeield o0pa3oBaTeNbHOW TPAeKTOPUU H
OTBETCTBEHHOTO BHIOOpPA JKU3HEHHOTO M MpodeccCHOoHaIbHOrO MyTH. [ pelmeHus 3TOH 3afadn CTapIIeKIACCHUKU TPH
N3Y4YEHUH XMMHH JIOJDKHBI MCIOJIB30BaTh NMPUOOPETEHHBI HA ypOKax XUMHH OIBIT AEATEIHHOCTH B MpodeccrHoHaIbHON
cthepe u MOO0H KUIHCHHOW CUTYaIlHH.

CortacHO 00pa30BaTeIbHOMY CTaHAAPTY, ITIABHBIC YelU CPeoHez0 00ujez0 00pa3o6anus CoCTOT:
1) B npHOOpeTEeHHH 3HAHWIl, YMEHHHA H CIOCOOOB [EATEIBHOCTH, CIOCOOCTBYIOMIUX (OPMHUPOBAHUIO IIEIOCTHOTO

TIPE/ICTABICHUS O MHPE;
2) B pa3BUTHH OMBITA PA3HOOOPA3HOM EATEIBHOCTH, CAMOIIO3HAHHS M CAMOOIIPEICICHHS;
3) B OCO3HAHHOM BBIOOpE MHAMBUIYaIbHON 00pa30BaTeIbHOM TPACKTOPUH U NPODECCHOHANBHOM ACSTEILHOCTH.

Bonpmioit Bknax B DOCTHKEHHE 3THX Lesel cpeaHero obmiero oOpa3oBaHHMS BHOCHT U3PYEHUE XUMUU, KOTOPOE
TIPU3BAHO Ofecneuuns.
1) ¢dopmupoBaHHe eCTECTBEHHO-HAyYHOH KapTUHBI MUpa, B KOTOPOH CHCTeMa XHMHYECKUX 3HAaHMH sBIsieTcs e

BayKHEHUIIIMIM KOMIIOHEHTOM;,

2) Pa3BUTHUEC HHTCIUJICKTYAJbHOIO W HPABCTBEHHOI'O MNOTCHIHAJA CTAapHICKIACCHUKOB, q)OpMI/IpOBaHI/Ie Y HUX

9KOJIOTUYECKH TPAMOTHOTO B yueOHOU U POeCCHOHATBHON IEATEIhHOCTH, a TAKXKE B OBITY;

3) oco3HaHHWE Yy CTapIIEKIACCHUKOB HEOOXOMUMOCTH B Pa3sBUTUH XUMHH W XHMHYECKOW NPOMBIIIJIEHHOCTH, Kak

HpOI/I3B0ﬂI/IT€HLHOI71 CHIJIBI O6III€CTBa;

4) IIOHUMaHHEC H€O6XO,HI/IMOCTI/I 0€e30I1aCHOTO 06pa1ueH1/151 C BeOICCTBAMU U MaATepuajlaMu, MHCHOJb3YECMbIMHU B

npoeccHoHaNbHOMN ¥ TIOBCEHEBHOW KU3HU.

Henamu uszyuenus xumuu 6 cpeoneii wiKone A6AAI0OMmMcs.

1) BumeHWe W TOHMMAaHHE 3HAYAMOCTH XHMHUYCCKHX 3HAHHHM [UISI KaXIOTO UiIEeHa COIMyMa; YMEHHE OIICHHUBAThH
pasnuuHble (QaKThl W SBICHMS, CBSI3aHHBIE C XUMHYECKUMH OOBEKTaMHM W NPOLECCAMH HAa OCHOBE OOBEKTHUBHBIX
KPUTEpUEB M ONpPENENEHHONH CHCTEMBI LEHHOCTEH, (OpMyIUpoBarh M OOOCHOBBIBATH COOCTBEHHOE MHEHHE U

yOeKIeHE;



2)

3)
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MOHNMaHUE pONM XHMHU B COBPEMEHHOHW E€CTECTBEHHO-HAYYHOW KapTHHE MHpa W HCHONB30BAHHE XHMHYECKHX
3HaHUHN Ui OOBACHEHHS OOBEKTOB WM IPOIECCOB OKPYXKAMOMIEH NEHCTBUTEIFHOCTH — IPHPOAHOM, COIMAIIBHOH,

KYJIbTYpPHOH, TEXHUUECKOH cpenbl;

(opMupoBaHKe y CTapLIEKIACCHUKOB IIPX U3yYSHUU XHMMHUH OIbITA TIO3HAHUS U CAMOIIO3HAHMS C TIOMOIIBIO KIIFOYEBBIX
KOMIIETEHTHOCTEH (KJIFOYEBBIX HABBIKOB), KOTOPBIC HMEIOT YHHBEpPCAIBHOE 3HAYCHHE I pa3iHYHBIX BHIOB
JeSITeIbHOCTH, — TIOWCKA, aHann3a M 00paboTKH WH(pOpPMANNH, W3TOTOBJICHHE WHPOPMAIMOHHOTO MPOAYKTA U €ro
NpEe3eHTALNN, MNPUHATHA PpEIIeHHH, , KOMMYHUKATHBHBIX HaBBIKOB, OE30IACHOTO OOpAaIlCHUS C BEIISCTBAMH,

MaTepHaJaMy M IPOLECCaMH B OBCETHEBHON JKU3HH U ITPOECCHOHATBLHON AEATEITPHOCTH.

.JII/I‘-IHOCTHBIG, METAINIPECIMETHDBIC U NPEIMETHBIEC PE3YJIbTATHI 0CBOCHUA KypcCa

OOyyeHne XWMHH B CpeoHEed mmIKosle Ha 0a30BOM YpOBHE II0 JAaHHOMY KypCy CIIOCOOCTBYET JOCTIDKCHHIO

06y‘la}OH.II/IMI/ICiI CICAYOIIUX JTUUHOCHHBIX PE3Y/lbMAmoes:

1)

2)

3)

4)

1)

2)

3)

4)

5)

6)

YyBCTBa TOPJOCTH 332 POCCHHCKYIO XHMHYECKYI0 HayKy M OCO3HAHHE POCCHHCKOW I'pa’kAaHCKOW MICHTUYHOCTH — 6

YEHHOCMHO-0PUEHMAYUOHHOU cepe;

OCO3HaBaTh HEOOXOAMMOCTh CBOEH I103HABATENBHON MESITENbHOCTM M YMEHHE YIPAaBIATh €10, TOTOBHOCTh H
CHOCOOHOCTh K CaMOOOpa30BaHMIO Ha NMPOTSHKEHUH BCEH JKU3HM; IIOHMMaHUE Ba)KHOCTH HEIIPEPHIBHOTO 0OPAa30BaHUS
Kak (haKTopy YCHEIIHOH Mpo(hecCHOHANBHON M OOIIECTBEHHOH NESATENbHOCTH; — 6 NO3HA8amenbHou (KOTHUTHBHOM,

UHTEJUICKTYaIbHOM) cdhepe

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaiibHEHINeil oOpa3oBaresibHON TpaekTopuu Win cdepsl npodeccrHoHatbHON

NEeSITEIBHOCTH — 8 mpyooeoll cepe;

HENPUATHUC BPCAHBIX IMMPUBBIYCK (KypeHI/If{, yHOTpe6J’I€HI/IH aJIKOIoJis u HapKOTI/IKOB) Ha OCHOBE 3HAHUU O TOKCHUYECKOM

1 HApKOTHYECKOM JICHCTBHHU BELIECTB — 6 chepe 300posbechepedicerust u 6e30nacHo2o 0opasa JHCusHu,

Memanpedmemnbvimu pe3yiomamamu 0CBOCHHs BBIITYCKHUKAMH CPEAHEHN LIKONBI Kypca XUMUH SBISIOTCA:

UCNOb306aHUe OCHOBHBIX METONOB IO3HAaHMA (ONpeeNieHne WCTOYHMKOB Y4eOHOH M HaydyHOH WH(OpManuy,
MoJydeHne 3ToH uHpOpManuyu, e€ aHalu3, W yMO3AKIIOYEHHs Ha €ro OCHOBE, W3TOTOBICHHE M IPE3EHTAIM
nH()OPMALIMOHHOTO MPOAYKTa; IPOBEJICHNE SKCIEPUMEHTa, B TOM 4YHCIE M B IIPOIECCe HCCIIEI0BATENbCKOM
JIeATENFHOCTH, MOJIETTMPOBAHNE M3yYaeMbIX 0OBEKTOB, HAOIIOICHNE 3a HUMH, UX U3MEpeHne, PUKCAIMS PE3yIIbTATOR)

" UX npumernerue 1Jis1 IOHUMaHUA pas3jindHbIX CTOPOH Opr)KaIOHICﬁ HeﬁCTBHTCHLHOCTH;

61a0eHue OCHOBHBIMU HWHTCJUICKTYaJIbHBIMU  OlI€pallusIMA (aHanm U CHHTE3, CpaBHCHHUC H CHUCTEMATU3aluA,
O606IIIGHI/I€ U KOHKpETHU3alus, maccndpnxauna U NOHUCK aHaJIOrOB, BBISABJICHUC ITPUYHMHHO-CJICACTBCHHBIX CBSI3€I71,

(bOpMyIHPOBKa TUIIOTE3, HX TIPOBEPKA M (HOPMYIUPOBKA BHIBOJIOB);

nosxaxue 0OBEKTOB OKPY)KAIOIIETO MHUpa B INIAHE BOCXOXKICHHS OT aOCTPaKTHOTO K KOHKpETHOMY (0T oOrmiero gepes

YaCTHOE K eIUHUYHOMY);
cnocobHocmb BBIABUTATH UJIEH W HAXOAWUTH CPENICTBA, HEOOXOAMUMBIE IS UX JOCTIDKCHHS,

ymeHue (GOPMYITHPOBATh ETH W ONPEACIATh 33Ja49d B CBOEH IO3HABATEIBHOMN AEATENBHOCTH, ONPENeNATh CPEeACTBa

JUTSL TOCTYDKEHUS TIefield ¥ pelieHns 3a1ad;

onpedensims Pa3HOOOpa3HbIE HCTOYHHWKH TIOJYYCHHS HEOOXOJUMOW XHMHUYECKOW WH(POpPMAIMH, YCTAHOBJICHHE

COOTBETCTBUA COACPIKAHUA U (I)OpMI)I NpeaACTaBJICHUA I/IH(i)OpMaHI/IOHHOI‘O MNpoAYyKTa ayquTOPHUHU;



7)

8)

9)

10)
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YyMmeHue MPOAYKTUBHO O6H.[aTI>C§I n BSaHMOﬂCﬁCTBOBaTB B IIporecce COBMECTHOM JACATCIBHOCTH, YIYUTBIBATh IMO3UIIUN

JPYTHUX yYacTHHKOB JICSTEIBHOCTH, 3P PEeKTHBHO pa3peniaTb KOHQIUKTHI;

20Mmoe6HOCNMb K KOMMYHUKAIIUN (HpeZ[CTaBJ'IﬂTb PE3YNbTAThI COOCTBEHHOI O3HABATEILHOI JCATCIBbHOCTH, CJIbIIIATh U

CIIyIIaTh ONMIIOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO MO3HIIHIO);

YMeHue UCTIONb30BaTh CPENCTBA HHPOPMANMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHonoruil (manee — MKT) B pemennu
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3allMOHHBIX 337a4 C COOJIOJCHUEM TpeOOBaHHMI 3PrOHOMHMKH, TEXHHKH

0€30MacHOCTH, THTHEHBI, peCypcocOepekeHI, IPABOBBIX H 3THUECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0e301acHOCTH;

61a0eHue A3BIKOBBIMU Cpe€acTBamMu, B TOM YHCJIE U A3BIKOM XUMHUU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTb CBOIO
TOYKY 3pC€HHA, HUCIOJIB30BaTh aJAC€KBATHBIC SA3BIKOBBIE CPEACTBA, B TOM YHCIE€ W CHUMBOJIBHBIC (XI/IMI/I‘-IQCKI/IC 3HaKH,

(opMyITBI U ypaBHEHWUS).

Ilpeomemuvimu pesyniomamamu V3y4eHUs XUMHUU Ha 6a30BOM YpOBHE Ha CTYIEHH CPETHEr0 o0miero obpa3oBaHUsI

SIBJIIFOTCSA CJICAYIOIIHNE PE3YJIbTAThI.

1.

9.

B no3HaBaresibHoOIi cdepe:
3Hanue (ROHUMANUE) TEPMUHOB, OCHOBHBIX 3aKOHOB M BAXKHEHIIIMX TEOPUIl Kypca OpraHMuYecKon u 00l XUMHUH;

YymeHue Ha6J'HOZ[aTL, OITMCBIBATH, (1)I/IKCI/IpOBaTI> pe3yinbTaThl U ACJAaTh BBIBOABI Ha OCHOBC ACMOHCTPALIHWOHHBIX H
CaMOCTOATCIIBHO HpOBe,I[éHHBIX OKCICPHUMCHTOB, HCIOJIB3Yysd HJIA 3TOrO pO,I[HOﬁ (pYCCKI/Iﬁ 501058 I/IHOI7[) SI3BIK M A3BIK

XUMUH;

ymernue KJ'IaCCI/I(bI/ILII/IpOBaTB XUMHUYECKHUE DJJICMCHTBI, IPOCTBIC BCUICCTBA, HCOPTaHUYECKHUE N OPraHUYCCKUEC

COCIMHECHUS, XMMHUYCCKHUE IPOLECCHI,

YMeHue XapaKTepUu30BaAThb O6H.II/I€ CBOﬁCTBa, NOJYUYCHUC U IIPUMCHCHUC H3YYUYCHHBIX KJIACCbl HCOPraHUYCCKUX U

OPraHUYCCKHUX BCUICCTB U UX Ba)KHEHIITMX HpGHCTaBHTGHGﬁ;
onucoleamsb KOHKPETHBIC XUMHWYCCKHUC PEAKIIUU, YCIIOBHUA UX IMPOBEACHUA U YIIPABJICHUA XUMHUYCCKUMHU IPOLICCCaMU;

YymeHue TNpOBOAUTH CaMOCTOSITCIIbHBIM XHMUYECKHUMI OKCOCPUMCHT U Ha6J'IIOZ[aTL ,IleMOHCTpaLII/IOHHHﬁ OKCIICPHUMCHT,

(PHKCHPOB&TL PE3yAbTaThI U JCJIaTh BRIBOABI U 3aKJIKOYCHUS 110 PE3yIbTaTaM,

NpPOCHO3UPOBANb CBOICTBa HEU3YUYCHHBIX BCUICCTB IO aHAJIOIUU CO CBOMCTBaMH HN3Yy4YCHHBIX Ha OCHOBC 3HAHUA

XUMHUYECKUX 3aKOHOMEPHOCTEH;

onpedensimp  WCTOUYHUKHA XUMUYECKOH wWHGOpManuy, IMojlydaTh €, TMPOBOAWTh AaHalu3, H3TOTABINBATh

nH(OPMALMOHHBIH TPOAYKT U MPEACTABIATH €T0;

ymemsb  nojib306amsvCs 00s13aTeNbHBIMHI CIIPABOYHBIMU MaTepHaiaMu: HepnonnquKoﬁ CHCTEMOH XHUMHMYECKHX

OJICMCHTOB I[ n. MCHZ{CJ’ICCB&, Ta6J'IHII€fI PaCTBOPUMOCTH, IJICKTPOXUMHUYECCKUM DPAAOM HaHpS[)KCHI/Iﬁ METAJJIOB, PSIAOM

ANEKTPOOTPHUIIATEIBHOCTH — JJII XapaKTEPUCTUKH CTPOCHHS, COCTaBa M CBOWCTB aTOMOB XMMHYECKHX dJeMeHTOB |—IV

Nepuoai0oB U O6pa30BaHHBIX HUMHU IPOCTBIX U CIIOKHBIX BEHICCTB,

10.

ycmanoeiieHue 3aBUCUMOCTU CBOWCTB U MPpUMCHCHUA BaXKHEUIIIMX OpraHnv4CCKux COGI[I/IHGHI/Iﬁ OT UX XHUMHYCCKOI'O

CTPOCHMs, B TOM YHUCJIC U 06yCJ'[0BJ'IeHHLIX XapakKTEepoOM 5TOT'0 CTPOCHUSL (Hpe[[eJ'H)HI)IM njimn Here[[eJ'H)HI)IM) U HaJIU4YHUEM

(YHKIIMOHATBHBIX TPYIIIT,;



11. moodenuposanue MONEKy1 HEOPraHUYECKUX M OPraHMYECKHUX BEIIECTB;
12. nonumarue XUMHYIECKOHN KapTHHBI MHpa KaK HEOTHEMIIEMOH JacTH IEIOCTHOW HAyYHOU KapTHHEI MUPA.

1. B uennocTHo-opueHTanMOHHOM cdepe — hopMupoBaHne cOOCTBEHHOW MO3UINH TIPH OIEHKE TOCICACTBHN IS
OKpY’KaloIleil cpensl ASsATENBbHOCTH YelIOBEKa, CBA3aHHOW C IPOU3BOACTBOM M NEPepadOTKOM XUMHYCCKHX

MIPOYKTOB,

M. B TpynoBoii chepe — nposedenue XUMHYECKOTO OSKCIIEPUMEHTA; pa3eumiue HABBIKOB Y4eOHOW, IMPOEKTHO-

HUCCIIEI0BATEIbCKOM 1 TBOp‘-IeCKOIjI ACATCIbHOCTU MPU BBINNOJIHECHUN UHAUBUAYAJBHOI'O IPOCKTA IO XUMHUH,

V. B cdepe 3m0poBoro o6paza Ku3HH — cCoOm0OeHue TPaBWIT 0OE30MacHOTO OOpallleHHMs C BENICCTBAMH,
MarepuajlaMu; OKa3aHUC HepBOfI InoMomuy mpu OTPABJICHUAX, OXKOTaX W TpaBMaxX, MOJYUYCHHBIX B pPC3YyJIbTaTeC

HapyIIeHNUs NPaBUJI TEXHUKH O€30MaCHOCTH MpH padoTe ¢ BeIeCTBaMHU M JTaO0PaTOPHBIM 000PyIOBaHHIEM.

Coaepxxanue kypcea. 11 kaacc. ba3oBblii ypoBeHb
Crpoenue BeuiecTs
OcHoOBHBIE CBeleHHs1 0 cTpoeHnH aroMa. CTpoeHHe aToMa: cocTaB siApa (HYKJIOHBI) M 3JIeKTpOHHast obonouka. [TonsTre
00 n3otomnax. [ToHATHE O XUMHYECKOM JJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C O/IMHAKOBBIM 3apsi/I0M sIpa.
Ilepuonnyeckasi cucreMa xumMm4eckux iemMeHToB JI. 1. MeHaeneeBa B cBeTe CBeTe YYeHHS O CTPOCHMH aToMa.
Ousnueckuii cMbicn npuHATOW B Tabmuue J[. M. MeHaeneeBa CHMBOJMKH: MOPSAKOBOIO HOMeEpa 3JI€MEHTa, HOMEpa
neprozia ¥ HoMepa rpymnmsl. [ToHATHE 0 BaJeHTHBIX dMeKTpoHax. OToOpakeHne CTPOSHHS NIEKTPOHHBIX 000I0YEK aTOMOB
XMMHYECKHX IEMEHTOB C TIOMOIIBIO IEKTPOHHBIX M 3JIEKTPOHHO-TpapUIecKUX (HOPMYIL.
OObsicHEeHHEe 3aKOHOMEPHOCTEH M3MEHEHHS! CBOMCTB 3JIEMEHTOB B IIEPHOIAX W TPYHIAX MEPHUOANYECKON CHUCTEMBI, Kak
CIEJCTBHE UX 2JEKTPOHHOIO CTPOEHUS. DIEKTPOHHBIE CEMENCTBA XUMHUECKUX AIEMEHTOB.
CpaBHenue Ilepuoanyeckoro 3aKoHa M TeOpPUMH XMMHU4YECKOTO CTPoeHHsl Ha (uiiocodckoil 0CHOBe: TPEANOCHUIKH
OTKPBITHA HepnoumquKoro 3aKOHa U TECOPHUHU XUMHUYCCKOTO CTPOCHHUA OPraHUYCCKHUX COG)II/IHGHI/If/’I; poOJib JIMYHOCTHU B
HUCTOPUUN XUMUHU, 3HAUYCHUE MPpaKTUKA B CTAHOBJICHHUU U Pa3BUTHHU XUMHUYECCKUX Teopnﬁ.
Honnas xXuMH4yecKkas CBA3b H HOHHbIe KpUCTAJNINYecKHe pelIéTKkH. KaTHOHBI 1 aHHOHBL: UX 3apsiibl U KJIacCUUKAIHS
TI0 COCTaBy Ha NpocThie u crnoxHsble. [Ipeacrasurenu. ITonsTne 06 noHHON XUMHYECKOH CBS3H. MIOHHas KpUCTaIMYecKas
pemérka 1 pU3nIecKre CBOWCTBA BELIECTB, 00YCIOBIEHHBIE TUM CTPOCHHUEM.
KoBaJjieHTHasi XuMH4YecKas CBA3b. ATOMHBIC H MOJICKY/ISIPHbIC KPHCTAJUINYecKHe peméTKHU. [ToHsaTHE 0 KOBaJIEHTHOH
CBA3U. OJIEKTPOOTPHULATEIBHOCTh, HEMOJSIpHAs M MOJSAPHAs KOBAJIECHTHbIE CBA3M. KpaTHOCTh KOBalIEHTHOM CBSI3U.
MexaHn3MBl 00pa30BaHMsS KOBAJCHTHBIX CBA3EH: OOMEHHBIM W JOHOPHO- aKUENTOPHBIA. [IONAPHOCTH MOJIEKYNBI, Kak
CJICACTBUC MOJIAPHOCTU CBA3HU U TECOMETPUN MOJICKYJIBI. KpI/ICTaHHI/I'-IeCKI/IC peﬂ_léTKI/I C OTUM THUIIOM CBA3U: MOJICKYJIAPHBIC U
aroMHbIe. DU3NYECKUEe CBOMCTBA BCIICCTB, o6ycn013neHH1)1e THUIIOM KPHUCTAJIUICCKUX peH_IéTOK.
Mertanaudeckasi cBsi3b. [[oHATHE 0 METaIIMUECKONW CBA3M U METAJUIMUECKUX KPUCTAJUIMUECKUX pemérkax. duznyueckue
CBOMCTBA METAJUIOB HA OCHOBE HX KPHUCTAJIIMUECKOro cTpoeHus. IIpuMeHeHre MeTalIoB Ha OCHOBE MX CBOMCTB. UEpHEbIe
U 1IBETHBIE CILIABBIL.
Bonoponnas xumuueckass CBf3b. MeXMONeKyaspHas ¥ BHYTPUMOJEKYISpHas BOJOPOJHBIE CBA3HM. 3HA4YEHUE
MEXKMOJICKYISIPHBIX BOTOPOIHBIX CBs3CH B IPpUPOJEC 1 KU3HHU YCJIIOBEKA.
IMosmmepsl. IlonyyeHue MoJMMEPOB peakUMAMM MOJIMMEPU3AaLMU U IOJUKOHJEHCauuu. BaxHeilline npencraBuTeny
IUIACTMACC W BOJIOKOH, HX TIIOJIydeHHE, CBOWCTBA M NpuMeHeHHe. IIoHsATHE O HEOpraHM4YeCcKUX IOIUMepax M HX

IIPEACTAaBUTCIIN.
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JucnepcHble cucrembl. [loHATHE 0 qUcnepcHON (ha3e W AMCIEPCHOHHOHN cpele. ArperaTHoe COCTOSIHHE pa3Mep YacTHIl
¢da3pl, Kak OCHOBa AN KiIacCH()UKAIMK JUCHEPCHBIX CHCTEM. OMYIbCHH, CYCIIEH3HH, a’pO30JH — TPYIIIEI
IpyOOJHUCIIEPCHBIX CUCTEM, MX MPEICTABUTENH. 30JIM U TelIM — TPYIIBl TOHKOJUCIEPCHBIX CHUCTEM, MX IPEICTaBUTENH.
ITonsaTue o cuHEpe3uce U KoarysLuu.

Jemoncmpayuu. Ilepronuueckoil cucteMbl XUMU4eckux sneMmeHToB [I. M. MenpeneeBa B pa3nuuHbix ¢popmax. Mozesb
HMOHHOM KPUCTAJJIMYECKON PEINIETKY Ha IIPUMEPE XJI0pUaa HaTpust. MuHepassl ¢ 3TUM TUIIOM KPUCTAJUIMYECKOU PEIIETKOM:
KaJbLHT, TaIUT. Mozaenn MONEKYISPHOW KPHCTAINIMYECKON PEMIETKM HA NPUMEPE «CYXOTrO JIbAa» WIM HOAa M aTOMHOM
KPHCTAJUINYECKON pemETKH Ha NpHuMepe anmasza, rpadura wid kBapra. Moxemb MonsipHOro o0béMa rasza. Mopenn
KPHCTAJUINIECKUX PEIIETOK HEKOTOPHIX MeTayuioB. Komnekiun o0pa3oB pa3inudHbIX JUCHEPCHBIX cucteM. CHHEpe3uc u
KOAryJISLHsL.

Jlabopamopnvie onvimer. KoHCTpyHpOBaHME MOAEIH MeTaJUIMYECKOll XxuMmudeckoil cBsa3u. IlomyueHue KOMIOMAHOTO
pacTBopa KypHHOTO Oelika, HCCIICIOBAHHE €r0 CBOMCTB C IOMOIIBIO JIa3epHON YKa3Ku U MPOBEIEHHE ero JeHaTypaluu.
INomy4yeHue 3MyIbCHUM PAaCTUTENBHOIO Macia U HaOmroneHue 3a e paccioeHueM. [lomydyeHue CycHEH3UM «HM3BECTKOBOTO
MOJIOKa» U HaOMroAeHHe 3a €€ celMMEeHTalUueH.

XuMuyeckne peakuum

Knaccupukanus XuMuYecKHX peakumii. AUtoTponm3anyst ¥ H30MepH3anus, Kak peakuun 0e3 M3MEHEHHs COCTaBa
BemecTB. Amnorponus n e€ mpuumHbl. Kiaccupukanus peakuuil Mo pasTudHBIM OCHOBAaHMAM: MO YHCIY M COCTaBY
peareHToB M NPOAYKTOB, IO (ha3e, MO WCIOIb30BAHUIO KaTauu3aTopa Wi (epMeHTa, IO TemioBoMy 3(ddexTy.
TepMoxuMHUUeCKUe YpaBHEHUSI PEAKLIUN.

CkopocTh XHMHMYeCKHX peakunuii. @DaxkToppl, OT KOTOPBIX 3aBUCHUT CKOPOCTh XHMHYECKHX peakIuil: mpupoaa
pearupymoIux BeEIIECTB, TEMIEparypa, IUIO@AAb HX COINPUKOCHOBEHMS PEarupyrolllUX BEIECTB, UX KOHIEHTpaLus,
NpUCYTCTBUE Karanu3aropa. [loHsaTne o karammze. DepMeHTHI, Kak OHMOJOrMYEcCKHe Karaian3aropbl. VIHTHOUTOPBHI, Kak
«AHTOHUMBI» KaTaJIN3aTOPOB U UX 3HAYCHHE.

XuMHYeckoe paBHOBecHe M crmocodbl ero cmemenusi. Knaccupukanmss XMMHYECKMX peaknuii 1Mo TNpH3HAKy HX
HarpaBieHus. [loHsTHEe 00 0OpaTHMMBIX peakUusX W XUMudeckoM paBHoBecuu. IlpmHnun Jle-lllarense m cmnocoObi
CMEIIEHNsT XUMHUYECKOTo paBHOBecusa. OOmas XapaKTepHUCTHKa peakiuil CHMHTe30B amMMmuaka M okcupa cepsl(VI) u
pPaccMOTpEHUE YCIIOBUI CMEIIEHUSI UX PABHOBECUS HA IIPOU3BOJCTBE.

I'maponus. O6paTuMelii 1 HeoOpaTUMBIH THAPOIN3EL. ['MApoIN3 conelt u ero TUIBL. [ UAPOIN3 OPraHNYECKUX COEIUHEHHH
B JKUBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemecTB. [IoHsTHE 00 SHEpreTHYeckoM OOMeHe B KJIETKE U POJIM THAPOJIU3a B
HEM.

OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu. CTeneHb OKUCIICHUS U e€ ornpezeseHue o GopMyinaM OpraHMYecKuX U
HEOPTraHMUYECKUX BEIIECTB. DJIEMEHTHI U BELECTBA, KaK OKUCIUTEIN U BOCcCTaHOBUTENH. [ToHATHE 0 MpoLeccax OKUCIEHUs
n BocctaHoBiIeHHs1. COCTaBIeHHE yPaBHEHUH XMMUYECKNX PEaKIMi Ha OCHOBE JIEKTPOHHOTO OaaHca.

JJIEKTPOJIM3 PacIVIaBOB U PACTBOPOB  JJIEKTPOJMTOB. XapaKTepPHCTHKA DJIEKTPOJH3a, KaK OKHCIHTENBHO-
BOCCTAaHOBHUTENIBHOTO Tporecca. OCOOEHHOCTH 3MEKTPOIN3a, MPOTEKAOIIET0 B PACTBOpaxX 3MEKTPONUTOB. [IpakTiuueckoe
IIPUMEHEHHE DJIEKTPOIIM3a: IONY4YEHHE TallOTEeHOB, BOJOPOAA, KHMCIOPOAA, WIENOYHBIX METAUIOB M INENOYEH, a TaKxkKe
aJIOMUHUS 2JIEKTPOJIM30M pAaCIUIABOB W PACTBOPOB COEAUHEHUH 3TUX 3JEMEHTOB. IIOHATHME O TrajabBaHOIIACTHKE,
rajJbBaHOCTETHH, paQUHIPOBAHUN IBETHBIX METAJIIOB.

Jlemoncmpayuu. PactBOpeHHE CEpHOM KUCIOTHI M aMMHAYHOW CENUTPBl M (DUKCALMS TEIJIOBBIX SIBICHUH IS 3THX
mpoueccoB. B3auMonelcTBUS pPacTBOPOB COJSHOM, CEpHOM U YKCYCHOM KHCIOT OJMHAKOBOM KOHLEHTpPAlUM C
OJMHAKOBBIMHM KyCOUKaMH (TpaHylaMH) IMHKA W B3aUMOJCHCTBHE OIMHAKOBBIX KYCOYKOB pa3HBIX METAIUIOB (MarHus,
IINHKA, XEeJIe3a) C PaCTBOPOM COJIIHON KHCIIOTHI, KK MPUMEP 3aBHCUMOCTH CKOPOCTH XUMHYECKHUX PEAKIMHA OT MPUPOJIBI

BemiecTB. BzaumopelicTBie pacTBOPOB THOCYIb(aTa HATPUs KOHIICHTPALINH U TEMIIEPATYPHI C PACTBOPOM CEPHOM KHCIOTHI.
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MoznenupoBaHue «KHITIIETo ciosi». Vcronp30BaHNE HEOPTaHMUYECKHX KaTalu3aTopoB (COJEH Kelesa, MOAWAA Kajiws) U
MIPUPOAHBIX OOBEKTOB, CONEpKAIIMX Karajasy (CBIpoe MsCO, KapTodens) Uil pasziIoKeHUs TEepPOKCHAa BOIOPOJa.
B3anmopeiicTBie IMHKAa C CONSHOM KHCIOTOM HHUTpartoM cepeOpa, Kak HPUMEpbl OKUCIHTEILHO-BOCCTaHOBUTEIBHON
peakuuit u peakuuu ooOMeHa. KoHcrpyuposanue mMozpenu snekrponusépa. BuneodparMeHT ¢ MpOMBIIIIIEHHOH YCTaHOBKH
JUIS TIOJTyYEHUS] QTIOMHUHUS.

Jlabopamopnsie onvimut. Uimoctpanus npasuia beproiuie Ha npakTHKe — MPOBEJCHNE PEaKLUi ¢ 00pa3oBaHUEM OCaIKa,
ra3a M BOIbl. | eTepOreHHbIN KaTalu3 Ha IpUMEpE pas3lIoKEHHs NEPOKCHIa BOAOPOAA B MPUCYTCTBUN JHOKCHAA MapraHia.
Cmemenne pasHoBecus B cucteMe Fe** + 3CNS™ « Fe(CNS);. McrbiTanue HHINKATOPAMH CPEIbl PACTBOPOB COJIEit
pa3nuuHbIX THUMOB. OKHCIUTENBHO-BOCCTAHOBUTENbHAS PEAKIM W pPEaklss OOMEHa Ha TpUMepe B3aUMOJCHCTBHSA
pactBopoB cyibdara meu(Il) c xenae3oM i pacTBOPOM IIEIOUH.

Ilpakmuueckas padoma. Penienre sKCIEpUMEHTAIBHBIX 33714 110 TeMe «XHUMUYeCKasi peaKkiusy.

BemecrBa n ux cBoiicTBa

Metamnbl. @usnyeckue CBOICTBa METAIIOB, Kak (DYHKIMS MX CTpoeHHs. [lefieHne MeTalioB Ha IPYNINbI B TEXHHKE U
XUMHUHM. XHMHUYECKHE CBOMCTBA METAJUIOB U JJIEKTPOXUMHUYECKUI psj HanpspkeHud. IloHsaTHe 0 MeTaiiorepMuu
(amFOMHUHOTEPMHH, MATHUETEPMHH | 1P. ).

Hemerannbl. baaropoguble ra3pl. Hemeramnelr kak oxucnuTend. Hemeramnsl Kak  BOCCTAHOBHTENH. Psp
3MEKTPOOTPUIATENHLHOCTH. VIHEpTHBIE MM OIaropoHbIe ra3hl.

Kucnorsl Heopranmyeckue M opraHmdeckue. KucioTel ¢ TOYKH 3peHHS aTOMHO-MOJICKYJISIpHOTO ydeHHUs. KucioTsl ¢
TOYKH 3pPEHUS TEOPHM IIIEKTPOIUTHUECKON aucconuanuu. KHCIOTBI € TOYKM 3peHHs NpOTOHHOH Teopuu. OOuue
XUMHUUECKHe cBoiicTBa kuciot. Knaccudukarms KucioT.

OcHOBaHMSI HeopraHuveckue W opraHuyeckme. OCHOBaHHS C TOUKH 3pPEHHUS ATOMHO-MOJIEKYISIPHOTO YUYCHHS.
OCHOBaHUSI C TOYKH 3PEHUS] TEOPHU NIEKTPOIUTHUECKOH ancconmanyuy. OCHOBAHUS C TOYKH 3PEHUS MPOTOHHON TEOPHH.
Krnaccudukanms ocHoBaHnil. XMMHUUECKHE CBOMCTBA OPraHMYECKUX U HEOPTaHWIECKUX OCHOBAHHM.

AmdoTepHbIe coeIHEHNsI HeOPraHUYecKne H oprannyeckune. Heopranmueckne aMoTepHble COSIMHEHUS: OKCHIBI U
THAPOKCHIBI, — MX  CBOHCTBa M moirydeHHe. AM(OTEpHBbIC OpraHMYECKHE COCIUHEHHsS Ha NpUMepe aMHHOKHCIIOT.
Hel’[TI/II[I)I " nenTujaHas CBA3b.

Coun. Knaccudukanus coneit. XKéctkocts Bombl U crocoObl €€ ycrpanenus. [lepexon xapOonara B ruapokapOoOHar u
ob6patHo. OO0IIMIe XUMUYECKUE CBOWCTBA COJIEH.

Memoncmpayuu. Konnekuuss meramnoB. Komnmekius HemerayuoB. B3aumopeiicTBHE KOHLEHTPUPOBAHHOH a30THOM
KHCJIOTHI ¢ MeJbio. Bembimka TepmuTHO# cMecu. Bemblika 4€pHOTO mopoxa. BeITecHeHHe rajJoreHoB W3 MX pacTBOPOB
JIpyTHMMU TajoreHaMu. B3auMonelicTBre napoB KOHIIEHTPHPOBAHHBIX PACTBOPOB COJISTHOM KHCJIOTHI M aMMHUaKa («IbIM 0e3
oras»). [lonyueHne amMmMuaka ¥ U3y4eHHE €ro CBOWCTB. PasyMuHble cilydan B3auMO/EHCTBUS pacTBOPOB COJIEH aTIOMUHHUS
co ménounto. [lomyueHne xECTKOM BOIBI M yCTpaHEHHE €€ HKECTKOCTH.

Jlabopamopusie onvimol. IlorydeHne HEPaCTBOPUMOTO THIPOKCHAA U €0 B3auMOAEHCTBHE ¢ KHCIOTOH. MccienoBanue
KOHIICHTPHUPOBAHHBIX PAaCTBOPOB COJSHON M YKCYCHOH KHCIIOT KalleJIbHBIM METOOM IIpH WX pa30aBICHHWH BOJIOH.
[Tonmy4yenne am(oOTepHOTO THAPOKCHIA M M3y4EeHHE ero CBOMCTB. IIpoBeneHNe KaueCTBEHHBIX PEaKIMiA M0 OMpPEACICHHIO
cOCTaBa COJU.

Ilpakmuueckas padoma. PenieHue sKCIIEpUMEHTAIBHBIX 33/1a4 110 TeMe «BelecTBa 1 uX CBOMCTBay.

XuMus 1 cCOBpeMeHHOe 001ecTBO

IIpon3BoacTBO aMmMmnaka u MeTaHoJa. [IoHATHE O XMMHYECKOH TEXHOJIOTMH. XUMHYECKHE PEaKkIHd B IPOM3BOJICTBE
amMMuaka u MeTaHona. OOmas KracCU(pUKAMOHHAs XapaKTEPUCTHUKA PEAKIU CHHTE3a B MPOU3BOACTBE ITHX MPOLYKTOB.

HaquLIe TPUHIUIIBI, JICKANTUEC B OCHOBC IIPOMU3BOACTBA aMMHaKa U MECTAaHOJIA. CpaBHeHI/IC OTHUX IIPOU3BOACTB.
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XumMuyeckasi TPaMOTHOCTh KaK KOMIIOHEHT 00Ieil KyJbTypbl 4YejoBeKka. MapKupoBKa yNaKOBOYHBIX MaTepHalioB,
ANEKTPOHHUKH U OBITOBOI TEXHUKH, SKOJIOTHYHOTO TOBapa, IPOAYKTOB MUTAHHUS, STUKETOK 110 YXOIY 32 OIEKIOH.
[Jemoncmpayuu. Monenb IPOMBIIUICHHON YCTAHOBKH MONTYYCHUS CEPHOM KUCIOTHL. MoJIelh KOJOHHBI CHHTE3a aMMHAKa.

BI/I)ICO(I)paFMeHTI:I U CHalIbl O CTEIEHU YKOJIOTHUYECKON YUCTOTHI TOBapa.

./Iaﬁopamopnbte onbvimol. I/I3yquI/Ie MAapKHUPOBOK PA3JINYHBIX BUJOB IPOMBIIIJICHHBIX U TPOJAOBOJILCTBCHHBIX TOBAPOB.



IIpumepHoe TeMaTHYecKoe IJIAaHUPOBaHue Kypca 11 kiaacca 6a30Boro ypoBHs

(1 u B HEmemro, Beero 35 4, u3 HUX | 9 pe3epBHOE BpeMs)

Howmepa ypoxos

/1

Tema ypoxka

OcHOBHOE collepKaHUe ypoKa

XapaKTCpI/ICTI/IKa OCHOBHBIX BUIOB JACATCIbHOCTH

oOygaroruxcs (Ha ypoBHE y4eOHBIX IeHCTBHIA)

OJIEMCHTOB

. U. MenneneeBa B cBeTe yYEHUS O

CTPOCHHNH aTOMa

MeHnzeneeBa CHMBOJIMKHI: TTOPSIIKOBOTO HOMEpa AIIEMEHTa,
HOMepa Tiepuoja W HoMepa rpynmel. lloHsTHe o
BAIEGHTHBIX  3JeKTpoHaxXx.  OToOpaxkeHHEe  CTpOCHHUs
ANIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHX JIEMEHTOB C
NOMOILBIO  ANIEKTPOHHBIX W AJIEKTPOHHO-TpapUUECKUX
dbopmyi.

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHUsT CBOWCTB
9JIEMEHTOB B IEpUOAaX M TpyINHax IMepUOANIECKON
CHCTEMBI, KaK CJIEJICTBHE WX 3JIEKTPOHHOTO CTPOCHHMSI.
DJeKTpOHHBIE CeMENHCTBa XMMUYECKUX 3JIEMEHTOB.
Hemoncmpayuu. Paznmaansie popmsr Ileproaudeckoit

cUCTeMBbI XumMudeckux 3jemeHnToB J[. . Mennaeneena.

1—9 Tema 1. Ctpoenue Bemects (9 )

1 OCHOBHBIE CBEIICHHS O CTPOCHUHU aToMa Crpoenne aTroMa: cocTaB siipa (HyKJIOHBI) U DJICKTPOHHAS | APTyMEHTHPOBATh CIIOKHOE CTPOCHHE aToMa Kak
obomnouka. [Torarue 06 nzoronax. [ToHATHE O XUMUYECKOM | CHCTEMBI, COCTOSIIICH U3 Apa 1 IMEKTPOHHON 000JI0YKH.
JIIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OIMHAKOBBIM XapakTepru3oBaTh YPOBHU CTPOEHUS BELIECTBA.
3apsI0M sfpa. OmnuceIBath ycTpoiicTBO U padoTy bosbimoro agponHoro
Jemoncmpayuu. IlopTpeTsl KoJLIanaepa
3. Pesepdopaa, H. bopa. BuneodhparMeHTsI U cai sl
«boIBI1I0} aZpOHHBIN KoJIaiaep», « YPOBHU CTPOCHHUS
BEIIECTBaY

2 Ilepuoanueckas cucTeMa XUMHYECKUX Omnueckuit cMmpicn  npuHATOM B Tabmume [JI. M. | OnmchIBaTh CTpOGHHEM aTOMa XMMHYECKOTO 3JIEMEHTa

Ha OCHOBE €ro
TTOJIOKEHUS B IEPHOTUICCKON CHCTEME

. Y. Menneneesa.

3anuchIBaTh IEKTPOHHBIC U 3JICKTPOHHO-TpapHISCKUe
(hOpMYITBI XMMHUYECKHX IEMEHTOR.

OnpenensiTb OTHONIEHHE XUMHUECKOTO JIEMEHTa K

oTIpeIeIEHHOMY MJIEKTPOHHOMY CeMEICTBY
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Hoprper . . Menneneesa.
Jlabopamopnvie onvimei. MonennpoBaHUe OCTPOCHUS

[lepuoanueckoil cuCTEMBI ¢ IOMOILBIO KApTOUEK

Cpasrenue [leprogndeckoro 3akoHa 1
TEOPUH XUMHUUYECKOTO CTPOCHHSI Ha

¢unocodckoii 0CHOBE

IIpennoceiku oTkpeiTHst  [lepuoguueckoro 3akoHa H
TEOpHH XUMHYECKOTO CTpOEHHUS OpPraHUYECKHUX
COEJIMHEHHI; poJIb TUYHOCTH B UCTOPUHU XUMUH; 3HAUCHHE
NPAKTUKA B CTAHOBICHUHM M PA3BUTUU XUMHUYECKUX
TEOPUH.

Lemoncmpayuu. INoptpetsl [. 1. Menneneesa u A. M.
Bytneposa

IIpencraBisTh pa3BUTHE HAYYHBIX TEOPUN IO CIIUpAIIU
Ha OCHOBe TpEX GopmynupoBok [leproanyeckoro 3akoHa
Y OCHOBHBIX HaIlpaBJICHUN pa3BUTHUS TEOPUH CTPOCHUS
(XMMHYECKOT0, MEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh POJIb IPAKTHKH B CTAHOBICHUH 1
Pa3BUTHH XUMHYECKOH TEOPHH.

ApryMEHTHPOBATh TyBCTBO TOPAOCTH 3a JOCTHKCHUS
OTEYECTBCHHOW XUMHU M BKJIAJ POCCUHCKHUX YIEHBIX B

MUPOBYIO HAyKy

WonHas xumuueckas CBSI3b U HOHHEIC

KPUCTAJNINYECKUE PEIIETKU

KaTnoHsl ¥ aHWOHBL: MX 3apsAbl W KiaccuUKauus I10
COCTaBy Ha IpocTele U cloxkHble. Ilpencrasurenu.
[Tonsitne 00 WOHHOM XuMHYeckoW cBs3H. oHHas
KpUCTAJUIMUeCKas pemérka W (Qu3n4YecKkue CBOIcTBa
BEIIECTB, O0YCIIOBICHHBIE STHM CTPOCHHEM.
Jemoncmpayuu. Moaens MOHHOM KpUCTaNINYECKON
PEIIETKY Ha IpUMeEpE XJIOpUAA HaTpHst. MUHEpamsl C 3TUM

TUIIOM KPUCTAJNINYECKON PEIIETKOM: KalbLUT, FAJINT.

XapakTepu3oBaTb HOHHYIO CBSI3b KaK CBSI3b MEXKY
HOHAMH, 00Pa3yIOIUMUCS B PE3YJbTaTe OTAAYH HIH
npuémMa JIEKTPOHOB aTOMaMHU WJIM IPYIIaMH aTOMOB.
OnpenensiTe MPUHAIJIC)KHOCTh HOHOB K TOW WJIM WHOM
rpyInie Ha OCHOBaHUU UX 3apsJa U COCTaBa.
Xapakrepru3oBarh (GU3NUECKHAE CBOHCTBA BEIIESCTB C
HWOHHOWM CBSI3bI0, KaK (DYHKIHIO BHa XUMHUYECCKOH CBS3H

Y TUIIA KPUCTAJINYECKON PEIIETKU

KoBanentnas xumnudeckas CBSI3b. ATOMHBIE
1 MOJIEKYJISIPHBIE KPUCTAJUTMIECKNE

pemeTKn

ITonsTue 0 KOBAJICHTHOM CBS3U.
ONeKTPOOTPHUIATEIFHOCTh, HENONApHAas W  IOJspHas
KOB&JICHTHbIE CBs3U. KpaTHOCTb KOBaJ€HTHOH CBS3H.
MexaHn3Mbl ~ 00pa3oBaHMS ~ KOBAJEHTHBIX  CBS3CH:
OOMEHHBIi ¥ JOHOpHO- akuenTopHslil. IlomspHOCTH

MOJICKYJIbI, KaK CJICACTBUC IMMOJSAPHOCTU CBA3U U TCOMETPHUU

OnuchIBaTh KOBAJICHTHYIO CBA3b, KaK Pe3yabTaT
00pa3oBaHMs OOIMIMX TEKTPOHHBIX Hap MU KaK
Pe3yIIbTaT MePEeKPHIBAaHMUS IEKTPOHHBIX OpOUTATIEH.
Knaccugummpoats koBaneHTHBIE CBsI3H 10 D0,
KpaTHOCTH M CIIOCO0Y NMEepEeKPhIBAHUS IEKTPOHHBIX

opOuraien.
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Mousiekynbl. Kpucramimdeckue pemérkd ¢ 3TUM THIIOM
CBSI3U: MOJIEKYJISIpHbIE U aToMHble. Du3nueckue cBOKWCTBA
BEIIECTB, OOYCIOBICHHBIE THIIOM KPUCTAJUTHICCKUX
PELIETOK.

Lemoncmpayuu. Monenu MONEKyIIpHOU
KPUCTAJNINYECKON PEMIETKU Ha MPUMEPE «CYXOTO JIbAa)
WJIM M0J1a ¥ aTOMHOM KPUCTAJUIMUYECKON pEIETKH Ha
mpuMepe anMasa, rpaduTa win kBapua. Moaens

MOJISIPHOTO 00BEMa ra3a

Xapaktepru3oBarh (PU3NIECKHE CBOHCTBA BEIIECTB C
KOBaJICHTHOM CBSI3BI0, KaK (DYHKITHIO KOBAaJCHTHON CBSI3H

1 TUIA KPUCTAJUINIECKOH PEHIETKI

Metammmdeckas XUMHIECKas CBA3b

[lonsiTHE O MeTAIMYECKON CBSI3M M METAJUIMYECKHX
KpUCTa/NIMYeCcKUX pewmérkax. dusnueckue CBOICTBa
METaJZIOB Ha OCHOBE HX KPHUCTAJIMUYECKOIO CTPOCHUS.
IIpumeHeHne MeTaNIoB Ha OCHOBE MX CBOWCTB. UE€pHBIE U
LBETHBIE CIUIABBI.

Jlemoncmpayuu. Moaenu KpUCTAIITNYECKUX PEIIETOK
METaJUIOB.

JlabopamopHhuie onvimul. KOHCTpyHpOBaHIE MOJEITH

METaJUINYECKOM XUMUYISCKOM CBS3HU

XapakTepru30BaTh METAININYECKYIO CBSI3b KaK CBA3b
MeXJly HOH-aTOMaMH B METaIlIax M CIIaBax
MOCPEZCTBOM 0000IIECTBIEHHBIX BaJICHTHBIX
JJIEKTPOHOB.

OOBSCHSTH SMHYIO IPUPOAY XUMUUECKUX CBS3CH.
Xapakrepu3oBarh (pU3NUECKHE CBOHCTBA METAJUIOB, KaK
(YHKIIMIO METAJUTMYECKOH CBSI3M M METAJUTMYECKON

KPHCTAJUIMIECKOH PelIETKH

BOZ[OpO,I[HaH XUMHYECCKaA CBA3b

MexxMONeKyIIsIpHas 1 BHYTPHMOJICKYISIPHAS BOIOPOIHEIC
CBSI3U. 3HAUEHUE MEXMOJEKYISIPHBIX BOIOPOJHBIX CBSI3EH
B MIPUPO/JIE U KU3HU YETIOBEKA.

Jlemoncmpayuu. BuneopparMeHThI U CITalTbI

«CTpyKTYypHI OelKay.

Jlabopamopmnvie onvimoi. JleHarypanus Oenka

XapakTepru3oBaTh BOZOPOIHYIO CBSI3b KaK 0COOBIH THIT
XUMUYECKOH CBS3U.

PaznuuaTh MEXMOJIEKYIIPHYIO M BHYTPUMONEKYIISIPHYIO
BOJIOPOZHBIE CBS3U.

PackpbIBaTh posb BOAOPOAHBIX CBA3€H B OpraHu3aluu
MoJieKyn ouononaumMepos, — 6enkoB 1 JIHK, — Ha ocHOBe

MECKIPEAMETHBIX CBsI3eil ¢ OHOJIOTHEMH

Iomumepst

HOHYHCHPIC MOJIMMEPOB PpCAKUIHAMU MOJUMEpU3AlIUN U

XapaKTCpI/BOBaTB MOJHUMEPBI KaK BBICOKOMOJICKYIIAAPHBIC
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MOJIUKOHIEHCALUH. Baxknemnine MIPEICTaBUTENH
IUTaCTMAcC H BOJOKOH, WX TIONy4eHHe, CBOiicTBA W
npuMeHeHre. [loHsATHE 0 HEOPTaHWYECKHX IONNMepax H
UX MPEACTaBUTEIH.

Jlemoncmpayuu. Konnexkuuu «Ilnactmaccer», «BomokHay.
OO0pa3ipl HEOPraHUICCKHUX MOJIMMEPOB — BEIIIECTB

ATOMHOI CTPYKTYPBI

COCAUHCHHUSI.

Paznmuuare peakuny moimMepu3aiuy u
MTOJTMKOH/ICHCAITHH.

OnuceiBaTh BaKHEHIITHE MPEACTABUTENH IIACTMACC U
BOJIOKOH U Ha3bIBAaTh 00JIACTH UX MPUMCHEHUSI.
YcTaHaBnuBaTh €IUHCTBO OPraHUUECKOHN U

HeOpFaHH‘{eCKOﬁ XUMHUHU Ha TPUMEPE HEOPTraHNUICCKUX

TIOJIMMEPOB
9 JlucrniepcHbIe CUCTEMBI IonsTre o aucmepcHoOW (aze W TUCIIEPCHOHHOW cpeze. | XapaKTepu30BaTh Pa3IHMYHbIC THITBI AUCTIEPCHBIX CHCTEM
ArperaTrHoe cOCTOSHHE pa3Mep 4acTHIl (a3bl, KAk OCHOBA | HAa OCHOBE arperaTHOro COCTOSHHS ANCIIEPCHOHN (asbl 1
UL KJIAacCH(UKALMKM JUCHEPCHBIX CHUCTEM. OMYNBCHHM, | TUCIICPCHOHHON Cpelbl.
CYCHEH3HMM, a3po30JIM — TPYyHIbl TIpyOOnUCHEpPCHBIX | PacKphIBaTh poJib pa3aMYHBIX THIIOB JUCTIEPCHBIX
CHCTEM, HUX MpPEICTaBUTEIH. 30 U TeId — TPYINBl | CUCTEM B KU3HU NPHUPOJBI U 00IIeCTBa.
TOHKOJIMCIIEPCHBIX CHCTEM, MX mpenacraBurend. [lonsarue o | [IpoBoanTh, HaOIIOAATH U OMKUCHIBATH XUMUYECKUIT
CHHEpPE3HCEe U KOaryysiiuu. SKCTIIEPUMEHT
Hemoncmpayuu. Konnexunu o0pasoB pazInaHbIX
JucnepcHbIX cucteM. CHHEpE3NC U Koaryisiiys
Jlabopamopnvie  onvimel.  IlomydeHne  KOJJIOMIHOTO
pacTBOpa KypHHOTO OejKa, MCCIIIOBAHHE €T0 CBOWCTB C
NOMOIIBI0  Ja3epHOW  YKa3Ku M MPOBEIEHHE  €ro
neHatypauun. IlomyueHwe 5SMynbCHM — PACTHUTEIHHOTO
Macia W HaOmroneHuwe 3a e€ paccioenueM. [lomydeHue
CYCICH3MH «M3BECTKOBOTO MOJIOKa» W HAOIIOIeHHE 3a eé
celuMeHTaluen
10—21 Tema 2. Xumuueckue peakuuu (12 u)
10—11 Krnaccnpukanust XUMHYIECKUX peaKknit AmnoTponm3anys M HM30MEpH3alyd, Kak peakuuu 60e3 | OmpenensaTs MPHHAAIS)KHOCTh XUMHUIECKOW PEaKInU K
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N3MEHEHHS COCTaBa BEIIECTB. AJUIOTPONUS U €€ IPUIHHBI.
Knaccuukamnus peakuuii o pa3IMIHbBIM OCHOBAHUSAM: IO
YHUCITy M COCTaBy PEareéHTOB M IPOAYKTOB, o (ase, 1o
UCIIONIb30BAaHMIO ~ Katanu3aropa WiM  (epMeHTa, II0
termioBoMy  addekry. TepmMoxumuueckne ypaBHEHHUS

peaxkuui.

Jlemoncmpayuu. PacTBOpeHUE CEpHON KUCIIOTHI U
aMMHUaYHOM CEIUTPHI U (PUKCAINS TEIUIOBBIX SBICHUH A

9THUX MMPOLECCOB

TOMY WJIM HHOMY THITy Ha OCHOBAHHH 110 Pa3IMIHBIX
MIPU3HAKOB.

OTpaxaTh Ha MICEME TEIIOBOH A(PPEKT XUMUIECKIX
peakuuii ¢ IoMOLIbI0 TEPMOXUMUYECKUX YPaBHEHHUH.
[ToaTBepkaaTh KOJIMYECTBEHHYIO XapaKTEPUCTHUKY IK30-
1 SH/IOTEPMHUYECKHUX PEaKLUi pacu€ramu 1o

TCPMOXUMUYCCKUM YPABHCHUSAM.

12

CKOpOCTh XUMUYECKUX PEaKIINA

®DakTophl, OT KOTOPHIX 3aBHUCHT CKOPOCTh XUMHYECKHUX
peakiuii: mpupoja pearupyrolux BelecTB, TeMIepaTypa,
TUIOMIAJIb MX COMPHUKOCHOBEHUS PEarupyromux BelIeCTB,
WX KOHIICHTpAIH, IPUCYTCTBUE Karamu3aropa. [loHsTre o
katanm3e. DepMeHTHI, Kak OHOJIOTHIECKIE KaTaln3aTOPEI.
WHrubuTOpel, Kak «aHTOHUMBD) KaTajdm3aToOpoB M UX

3HA4YCHUCE.

YcTaHaBIUBaTh 3aBUCHMOCTh CKOPOCTH XUMHUUECKON
peaKIy OT IPUPOJIBI PEarHpPYIONINX BEIIECTB, HX
KOHIICHTPAIlMH, TeMIIepaTyphl U IIOMIaIH UX
COIPUKOCHOBEHHUS.

PackpeIBaTh posb KaTann3aTopoB Kak (GpakTopos
YBEIMYEHUS] CKOPOCTH XMMHUYECKOH Peakuy 1
paccMarpuBaTh HHTHONTOPHI KaK «AaHTOHHMBD)
KaTaJIn3aTopoB.

Xapakrepu3oBarh (GepMEHTHI KaK OHOJIOTHYECKHE
KaTaJIN3aTOPhl OEITKOBOM MPUPOABI X PaCKPHIBATh X
POJb B IPOTEKAaHUH OMOXUMHYECKUX PEAKIINA Ha OCHOBE
MEXIPEIMETHBIX CBsI3el ¢ OMOJIOTHEH.

[TpoBoxuTk, HAOMIOAATE U ONTUCHIBATH XUMHUYECKHN

OKCIICPUMCHT
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13 O0paTUMOCTh XUMHUYECKHUX PEAKITHH. Knaccupukanmss XUMHYECKHX peakmuid 1Mo Mpu3HaKy uX | OMHCHIBaTH COCTOSHUS XMMHYECKOTO PABHOBECHS U
XuMIYecKoe paBHOBECHE M CIIOCOOEI €ro HampaBieHus. [loHsATHe 00 OOpaTHMBIX peakmusX | | MpeuiaraTh CIIOCOOBI €T0 CMEMICHUS B HEOOXOIMMYTO
CMEIICHUS xumudeckoM pasHoBecuu. [Ipmamun Jle-Illatense u | cTOPOHY Ha OCHOBE aHAIM3a XapaKTEPUCTHKU PEAKINHU U
CIIOCOOBI CMEIIEHHsT XMMHUUYecKoro paBHoBecus. OOmas | nmpuHnuna Jle-Illarense.
XapaKTepUCTUKa peakluii CUHTE30B aMMuaka M okcuzaa | [IpoBoanTh, HAOIIOAATH U ONKCHIBATH XUMUYECKUH
ceppl(VIl) u paccMOTpeHHE YCIOBHH CMEIIEHHS WX | SKCIIEPUMEHT
paBHOBECHS Ha TPOU3BOJICTBE
JHemoncmpayuu. Cvemenne paBHoBecus B cucteme Fe* +
3CNS < Fe(CNS);
Jlabopamopmnvie onvimei. InmocTpanus mpasuia
Bepromnie Ha npakTHKe — MPOBEJCHUE PEAKIIUN C
o0pa3oBaHKHEM 0CajKa, ra3a 1 BOIbI
14—15 T'unponuz OOpatumbIii 1 HeOOpaTUMBIH TUAPOIKU3bL. [uaponu3 conelt | OmnpenensiTh THII THAPOIU3a COJIM Ha OCHOBE aHaIn3a eé
U ero Tumbl. [WApOJNM3 OpraHUYecKUX COeIUHEHHH B | COCTaBa.
XKHMBBIX OpPraHWU3MOB, Kak OCHOBa oOMeHa BemiecTB. | KimaccuduuupoBaTs ruaposn3 conei
[TonsTre 006 sHepreTndyeckoM OOMEHE B KIETKE W POJH | 110 KATHOHY U aHHOHY.
THIPOIN3a B HEM. XapakTepnu3oBaTh POJIb THAPOIN3a OPTaHUIECKUX
Jlabopamopmnvie onvimei. VIcubpITaHue HHINKATOPAMH COEIMHEHUH, KaK XMMHUUECKOH OCHOBEI OOMEHa BEIIECTB
cpe/ibl PacCTBOPOB COJIEH pa3IMUHBIX TUIIOB. U DHEPIUHU B )XUBBIX OpraHU3Max.
IIpoBoaKTE, HAOIIOMATE U OMKMCHIBATE XUMHUYCCKUI
IKCIIEPUMEHT
16 OKHCIUTENILHO-BOCCTAHOBUTEIEHBIE Crenenp okuciieHnss u e€ onpeneneHue 1o Qopmynam | OnpenensiTb OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

peaxun

OPraHNYCCKUX U HEOPraHMYCCKUX BCIICCTB. DJIeMEeHTBI U
BC€IICCTBA, KaAK OKHMCJIUTECIN U BOCCTAHOBUTCIIN. Ilonsatue o

mnponeccax OKHUCJICHUS W BOCCTAHOBJICHUS. CocraBienue

PEaKMU KaK MpoUeCChbl C UIBMCHCHHUEM CTeleHen
OKHUCJICHUS IJIEMEHTOB BCUICCTB, YUaCTBYIOIIIUX B

peaKkumu.
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YpaBHEHMM  XUMHUYECKMX  peakuuili  Ha  OCHOBE
AIIEKTPOHHOTO OaylaHca.

Jlemoncmpayuu. B3aumozaelcTBre UHKA C COJITHOM
KHCJIOTOH M HUTPAToM cepedpa.

Jlabopamopmuvie onvimel. OKUCIUTENBHO-
BOCCTaHOBHTEIIbHASI PEaKIMs ¥ peakiyst oOMeHa Ha
TIpuMepe B3auMOJIeHCTBHS pacTBopoB cyibdara meau(1l) ¢

JKCJIC30M U paCTBOPOM MICTIOYH.

Pa3niuars OKHCIHTEND U BOCCTAHOBHUTEIb, IIPOLIECCHI
OKHUCJICHUS 1 BOCCTAHOBJICHHS.

Cocrapnats ypaBHeHuss OBP Ha 0cHOBE 3J€KTPOHHOTO
OayaHca.

[IpoBomuTk, HAOMIOAAT U OMTUCHIBATH XUMHYECKHI

OKCICPUMCHT

17-18 DJEKTPOJIN3 PaCILUIaBOB U PacTBOPOB. XapakTepucTUKa  DJEKTPOJIM3a, KaK  OKUCIMUTEIbHO- | ONHUCHIBATH AJIEKTPOIU3 KAK OKUCIUTEIBHO-
[IpakTHueckoe NpUMEHEHUE IEKTPOIU3A BOCCTAHOBUTEIBLHOTO npotecca. Oco0eHHOCTH | BOCCTAaHOBUTENBHBIH IPOIIECC.
IEKTPOJIN3a, NIPOTEKAOLIEr0 B PACTBOPAX NIEKTPOIUTOB. | Pasnuuars 351eKTpoIu3 paciIaBoOB U BOAHBIX PACTBOPOB.
IIpakTuueckoe MNpPUMEHEHHE OJIIEKTPOIM3a: IOJydeHHE | XapaKTepHU30BaTh IPAKTUYECKOE 3HAYCHUE IEKTPOIU3a
rajJoreHoB, BOJIOPOAa, KUCIOPO/a, IICTIOUHbIX METAJUIOB U | Ha MPUMEPE MOIYYEHHUsI aKTUBHBIX METAJIJIOB U
LIEJI0Y€EH, a TAKKE AJIFOMUHUS DJIEKTPOIM30M PACIUIABOB U | HEMETAJLIOB, & TAKXKE raJbBAHOIUIACTUKH,
PacTBOpOB COCOMHEHWI 3THX »JeMeHTOB. [loHATHE O | ranpBaHOCTErHH, padUHUPOBAHUH I[BETHBIX METAJLUIOB
ralbBaHOIUIACTHKE, TallbBAHOCTETUH, padUHUPOBAHIH
LIBETHBIX METAJIJIOB.
Jlemoncmpayuu. KOHCTpyUpOBaHUE MOAETU
anextponn3épa. BugeodpparMeHT ¢ mpOMBIIUICHHON
YCTAHOBKH JJIs MTOJTyYEHUS aJTFOMUHUS
19 ITpaktudeckas padora Ne 1. Pemenue Pemienne skcriepruMeHTaNbHBIX 3a/1a4 110 TEME [TnanupoBarh, NIPOBOIUTH HAOIIONATH U OTIMCHIBATH
JKCIIEpUMEHTAJIBHBIX 3a/1a4 110 TEME «XUMHYECKas peakLusdy XUMHYECKUI HKCTIEPIMEHT C COOMIOICHUEM TIPABHIT
«XUMHYECKas peakLus» TEXHUKHU 0€30MMacCHOCTH
20 [ToBropeHue 1 0000IICHNE H3YIEHHOTO TectupoBaHue, pelieHue 3a1a4 U yIpaxxHeHU 1o Teme BrInonHsATE TECTHI, pelarh 3a/1aud U YIpaKHEHUs 10
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TeMe.
[IpoBOHTE OLIEHKY COOCTBEHHBIX JOCTI)KEHHUH B
YCBOCHHH TEMEI.

KoppekTupoBarb cBoOM 3HaHUSI B COOTBETCTBHUH C

MJIaHUPYEMBIM PE3YIbTaTOM

21 KonTponeHas padora Ne 1 «CtpoeHue BemecTBa. XUMHUICCKAs PEaKIIHs»

22—30 Tema 3. BemecTBa 1 ux cBoiictsa (9 1)

22 Mertanmns Om3myeckue CBOHCTBa METAIDIOB, Kak (QYHKOUS UX | XapaKTepu30BaTh (U3NUECKAE U XHUMUYECKHE CBOWMCTBA
cTpoeHus. [leneHne METaUIOB HA TPYNIBl B TEXHWKE M | METAIUIOB KaK (PYHKIWIO CTPOSHHS WX AarOMOB U
XUMUH. XuMHueckue CBOIICTBa METaJuIoB W | KpUCTAIJIOB Ha OCHOBe mpexacTaBieHuii o6 OBP u
JJNIEKTPOXUMUYECKUN psAn  HampspkeHui. [loHSATHE O | MONOKEHUS METAIOB B DJEKTPOXUMUYECKOM  PSay
METaJUIOTePMUH (aTIOMUHOTEPMHH, MAaTHUETEPMUU U JIp.). | HaNpsDKEHUH.
Jlemoncmpayuu. Konnekuust MeraymioB. Bzaumonerictue HaGmtogats 1 onMMChIBaTh XUMUYECKHUNA SKCTIEPUMEHT
KOHLIEHTPUPOBAHHOW a30THON KHUCJIOTHI C MEAIBIO.
Benbiika repmutHoit cmecu. [loprper
H. H. bekerora

23 Hemerannsl. bnaroponssie razst Hemeramier  kak  okumciauTend.  Hemertamnsl  kak | OnuchiBaTh 0COOCHHOCTH TMOJIOKEHHSI HEMETAJLIOB B
BOCCTAaHOBUTEIIU. Pan anexTpoorpunaredpHoCcTH. | [leprommueckoit Tadmurne . M. Menneneesa, cTpoeHUe
WuepTHBIC WK 0JaropoaHbIe Ta3bl. WX aTOMOB U KPUCTAJLIOB.
Jlemoncmpayuu. Konnekuus HeMeTalIoB. CpaBHUBaTh CIOCOOHOCTH K aJJIOTPOTIMU C METAIIJIAMH.
Bcempika u€pHoro nopoxa. BeiTecHeHue TaoreHoB U3 UX | XapaKTepHu30BaTh O0IINe XUMHYECKHE CBOMCTBA
pacTBOPOB APYrUMH rajoreHaMu HeMeTasuioB B cBeTe OBP u ux nonoxeHust HeMeTauIoB

B PAAY DJEKTPOOTPULIATEILHOCTH.
Habnronate 1 OHCHIBaTh XUMHYCCKUI SKCIICPUMEHT
24 Kucnotel Heopranuueckue u opranuueckue | KucioTsl ¢ TOUKM 3peHUs] aTOMHO-MOJIEKYISIpHOTo yueHusl. | COOTHOCUTD MPEACTaBUTENIEH OpraHuueCKUX U

Kucnorer ¢ Touku 3peHus TEOpUHU BHGKTpOHHTH‘IGCKOﬁ

HEOPraHn4CCKUX KUCJIOT C COOTBCTCTByIOHIeﬁ
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puccoupanuu. Kuciorsl ¢ TOYKM 3peHus NPOTOHHOU
teopun. OOmmMe  XUMHYECKHE  CBOWMCTBA  KHCJOT.
Knaccuukamnmst Kucior.

JlabopamopHuuii onvim. ViccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSIHON U YKCYCHOM

KHCJIOT KaleJIbHBIM METOAOM IIPU UX pa368.BJ'IeHI/II/I BOJIOM.

KJIacCU()UKAITMOHHON TPYIIIOH.

OmnwuceiBaTh 00IIHE CBOMCTBA OPTaHMYECKUX U
HEOpTaHMYECKUX KHUCIIOT B cBeTe T/l 1 ¢ mo3unmu
OKHCIIEHHUS-BOCCTAHOBJICHUS KaTHOHA BOAOPOJIA UIIH
AQHMOHA KUCJIOTHOTO OCTATKa.

Omnpenensate 0COOCHHOCTH XUMUUYECKHX CBOWCTB
A30THOM, KOHLICHTPUPOBAHHOM CEpPHOM U MypaBBUHOM
KHCJIOT.

[TpoBoxuTh, HAOMIOAATE M OOBSACHATH PE3YIBTATHI

HpOBe,Z[éHHOFO XUMHUYCCKOT'O OKCIICPUMCHTA

25 OcHOBaHUS HEOPTaHUYECKUE U OcCHOBaHMA C TOYKM 3pEHUS aTOMHO-MOJIEKYJsipHOro | OmuchiBaTh HEOpraHudeckue ocHoBaHus B cBeTe TO/I.
OpraHu4ecKue yueHuss. OcHOBaHMA C  TOYKHM 3peHHS  TEOpHM | XapaKTepuU30BaTh CBOICTBA OPraHMUECKUX U
ANIEKTPOIUTHYECKON aucconnanuyu. OCHOBAaHHUS C TOUKHM | HEOPTaHHMUECKHUX OECKHIIOPOAHBIX OCHOBaHUIl B
3peHus NPOTOHHOW Teopuu. Kiaccudukaius oCHOBaHHA. | CBETE MPOTOHHOI TCOPHH.
XUMHYECKHEe CBOWCTBA OPraHMYECKHX M HeopraHudeckux | [IpoBoanTh, HAOIIOAATH U ONKCHIBATH XUMUUECKUH
OCHOBaHHUH. SKCIEPUMEHT
Jlemoncmpayuu. Konnekuus menoyen 1 aMUHOB.
B3aumoneiicTBie napoB KOHLIEHTPUPOBAHHBIX PACTBOPOB
COJITHOM KHMCITOTBI M aMMHUaKa («IbIM 0e3 OTHS»).
Ilonyuyenrne aMMuaKka U U3y4eHHE €ro CBOMCTB.
JlabopamopHuie onvimet. IlodydeHue HEPacTBOPHUMOTO
THIPOKCH/IA B €T0 B3aMMOJICHCTBHE C KUCIOTOM
26 AwmorepHbIe coeIMHEHNs Heopranudeckne | Heopranmueckue am(poTepHbIE COSTUHEHUS: OKCUIBI U XapakTepru30oBaTh OPraHMYECKNUEe U HEOPraHMIECKUE

1 OpraHnv4eCKuc

THJPOKCHUJIBI, — UX CBOWMCTBA U MOJIy4eHHE. AMOTEpHbIE
OpPraHUYECKHE COEAUHEHMS Ha IPUMEPE aMUHOKHUCIIOT.
[Mentuns! 1 nenTuHAas CBSI3b.

Hemoncmpayuu. Pa3nuunble cirydad B3auMOJEUCTBUS

aM(pOTepHBIC COCIUHECHHS KaK BEIIECTBA C
JBOMCTBCHHOW ()YHKIIUEH KHCIOTHO-OCHOBHBIX CBOHCTB.
ApPrymMeHTHpOBaTh CBOICTBa aMUHOKHUCIIOT KaK

amM(OTEepHBIX OPraHNYECKNX COETUHEHUH.
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PpacTBOPOB COJIEH aTIOMUHUS CO MIETOYBIO.
Jlabopamopnvie onvimei. Ilomydenne amdorepHOro

THIPOKCHUIA U M3YYEHHE ETO CBONCTB

PackpbiBaTh Ha OCHOBE MEXIPEAMETHBIX CBSA3EH C

Oronorueil posb aMHHOKHCIIOT B OPraHU3alNH KU3HN

27 Comn Knaccudukanus coseii. JKEcTKoCTh BOABI M CIOCOOBI €€ | XapaKTepu30BaTh CONH OPTaHUYCCKUX U
ycrpanenus. [lepexon kapOoHara B THAPOKapOOHAT M | HEOPTaHMYSCKUX KHCJIOT B CBETE TCOPHU
o6parHo. O0I1I1e XUMUIECKHAE CBOUCTBA COJICH. ANEKTPOIUTHICCKON TUCCOLUAIINY.
Jemoncmpayuu. TonyaeHue x€ctkoit Boasl U ycTpaneHue | COOTHOCHTH MPEICTABUTENEH COJIe OPraHUYECKUX U
e€ KECTKOCTH. HEOPraHUYECKUX KHCIIOT C COOTBETCTBYIOIIEH
Jlabopamopnvie onvimoi. IIpoBeeHne KaueCTBEHHbBIX KIacCUPUKAIIMOHHON TPYION.
PEaKIHii 0 ONPEICIICHUIO COCTaBa COJIH. XapakTepu3oBarh KECTKOCTh BOJBI U TpEJIaraTh
CIOCOOBI €€ yCTpaHeHHSI.
OmuceiBaTh 00IIKME CBOICTBa coneili B cBeTe TO/I.
IIpoBoaKTh, HAOIIOMATE U OMKUCHIBATE XUMHUCCKUN
IKCIIEPUMEHT
28 [MpakTuyeckas pabora Ne 2. Pemienre Peienue sKcriepuMeHTANIBHBIX 3a1a4 10 TeMe: «Bemiecta | [l1aHupoBars, MPOBOAUTE, HAOIIOAATH U OMUCHIBATH
IKCIIEPUMEHTAIIBHBIX 33124 110 TeMe 1 X CBOMCTBa» XUMHUYECKHUIA IKCIIEPUMEHT C COOITIOICHUEM TPABHIT
«BelecTBa U MX CBOMCTBa» TEXHUKH 0€30IaCHOCTH
29 [ToBTOpeHue 1 06001IeHHE TEMBI TectupoBaHnue, pelieHUe 3a1a4 U yIPaXKHEHUH 110 TeMe BaInonHATE TECTHI, pelIaTh 3a/1a4d U YIPAKHEHUS 110

TeMe.

ITpoBoANTE OTIEHKY COOCTBEHHBIX JIOCTHKEHUN B
YCBOCHHH TEMBI.

KoppekTupoBarb cBOM 3HaHUSI B COOTBETCTBHUHU C

IUIAHUPYEMBIM PE3yIIbTaTOM
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30 KonTponsHas padora Ne 2 «BemecTBa 1 X CBOHCTBa»

31—34 Tema 4. Xumust u coBpeMeHHoe 0011ecTBO (4 1)

31 Xumudeckas TEXHOJIOTUS [lonsiTHe © XHMMHYECKOW TEXHOJOTMH. XHUMHYecKHe | XapaKTepH30BaTh XMMHUUECKYIO TEXHOJIOTHIO KaK
peakuuy B TNPOW3BOACTBE aMMHaka M MeTaHoja. OOmias | MPOU3BOAUTENBHYIO CHIIY OOIIEeCTBa.
KJaccu(UKaIlMOHHAsT XapaKTEepPUCTUKA peakuuil cuHTe3a B | OmuUChIBaTh XUMHYECKHE MPOLIECCHI, JIekKalhe B OCHOBE
MPOM3BOJCTBE ATUX MPOAYKTOB. Hay4yHble NPHUHIMIIGI, | MPOU3BOACTBA AMMHAKA M METAHOJIA, C IIOMOII[BIO
JIe)KAI[Ke B OCHOBE MPOU3BOJACTBA aMMHAaKa M METAHOJA. | POJHOTO SI3bIKA U SI3bIKA XHUMUH.
CpaBHEeHHE STHX POU3BOJICTB. YcraHaBIMBaTh aHAIOTHH MEXKY JABYMSI
Jemoncmpayuu. Mopenu npOMBIIIUICHHBIX YCTAHOBOK MIPOM3BO/ICTBAMH.
IIOJIy4EHUs] CEPHOM KUCJIOTBHI U CUHTE3a aMMHAaKa dopmynrpoBarh 001IMe HAYYHbIE TPUHINTIBI

XMMHUUYECKOTO IIPOU3BOJICTBA
32 XuMu4eckasi FpaMOTHOCTb KaK KOMIIOHEHT MapKkupoBKa yIIaKOBOUHBIX MaTepUalIOB, JCKTPOHUKU U ApryMeHTHPOBaTh HEOOXOAMMOCTh XUMUUECKOH
o01eit KynbTyphl 4eioBeKa OBITOBOI TEXHUKH, YKOJIOTHYHOTO TOBApa, MPOJYKTOB IPaMOTHOCTH KaK KOMIIOHEHTa OOLIEKYIbTYPHOM

MUTAHKS, ITUKETOK 110 YXO/Y 33 OICXKI0M. KOMIIETCHTHOCTH Y€JIOBEKa.
Jemoncmpayuu. BuneodparMeHTs U CIIANIBI O CTEEHH YMeTh mony4arh He0OX0MUMYH0 HHPOPMAIIUIO C
9KOJIOTMYECKON YHCTOTHI TOBApa. MapKUPOBOK Ha YITAKOBKAX PA3JIMYHBIX IPOMBIIIICHHBIX
Jlabopamopuvie onvimoi. VI3yueHne MapKupOBOK U MPOJIOBOJILCTBEHHBIX TOBAPOB
Pa3JIMYHBIX BUI0B IPOMBIIIJICHHBIX U
IpOAOBOJILCTBEHHBIX TOBAPOB

33—34 IMoBTOpeHue u 06061eHne Kypca. [lonBeneHue UTOroB y4eGHOro roga

35 PesepBHoe Bpems
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