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PABOYAS TMPOI'PAMMA Ha 2023 - 2024 y4eOHblii roj

CPERHAR WKOTA N? 1 UMEHY TEPOSE
COBETCKOrO COIO3A E.CTEPAHA™
c 11533,

no XUMHNMN

Knacc - 11A
KommuaectBo yacoB Ha rof Bcero 99 gacos.;
B HEJIEIO -34aca

[T1aHOBBIX KOHTPOJIBHBIX paboT -8, 3a4eToB , TECTOB ,
nabopaTopHBIX padoT , TIpakTHdeckux padot -10,
71a00paTOPHBIX OIBITOB , OKCKypcuit ,

PABOYAS ITPOI'PAMMA cocTaBiieHa Ha OCHOBE IIPOTpaMMBbl

k muanu O.C.Tabpuensa. Xumus.11 kiace. Yrayonenusiii yposenb. M, [pocsemenue, 2019
(l'lOJ'IHOe Ha3BaHHe, aBTOP, U31aTE€JILCTBO, 'O l/l3}12HPlﬂ)

YMK
Yueonuk —O.C.I'abpuensH. Xumus. 1 1kmace, yrinyonenHbiid yposeHb. M, Ipocenienue, 2022r

(l'lOJ'IHOe Ha3BaHHe, aBTOP, U31aTEeJILCTBO, 'O l/l3}12HPlﬂ)
Pabouas Terpanp

(no.m-loe Ha3BaHHe, ABTOP, H3AaTeILCTBO, IO/l H3AAHMS)
Kuwra nns yuurens —HacTonbHasg KHUTa yuuTens xumud. M, Beptukans, 20191

(mosiHO€ HA3BaHWeE, ABTOP, H3IATEIHCTBO, IO U3TAHUS)
Hunaktuaeckue Marepuaisl mo xumuu Jutst 11kmacca. M, Beprukans, 20191

(mosiHO€ HA3BaHWE, ABTOP, H3IATEIHCTBO, IO U3TAHUS)
KonTtponbHbIe 11 camocTosTeNbHble padoThl Mo XxumuH. 11 kiace. M, Beprukains. 2019r.

Huxomnaesa JIto00Bb AHATONBEBHA, YUUTEb, IEPBasi KBAIM(UKAIMOHHAS KATETOPHS



1)

2)

3)

4)

1.Ilnanupyemblie pe3ybTaThl 0CBOEHHUS] Y1eOHOT0 NpeAMeTa

JIMYHOCTHBIE Pe3yJabTaThl:
B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — o0co3Hanue POCCUUCKON  Tpa)kTaHCKOM

UJCHTUYHOCTH, MATPHOTU3MA, YYBCTBA TOPIOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKY;

B TPYJlOBOH chepe — eomosHocmb K OCO3HAHHOMY BBIOOpPY JNajbHeHIell o6pa3oBaTenbHON
TPAEKTOPHH B BBICHICH IIKOJIE, TJ€ XUMUS SIBJSICTCS MPOPHIUPYIONICH TUCIUTUTHHOM;

B TO3HABATEJIbHOM (KOTHUTUBHOM, UHTEIUIEKTYalbHOW) cepe — ymeHue ynpaBisiTh CBOEH
[I03HABATEJIbHON N1€ATENbHOCTBIO, 20MOGHOCMb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM
YHucle caMOoOOpa30BaHMIO, Ha MPOTSHKEHHUH BCEH JKU3HU; CO3HATENbHOE OTHOUIEHHE K
HEMpephIBHOMY  O0Opa30BaHMI0O KaK YCJIOBHMIO YCHEHNIHOW mpodeccuoHalnbHOM U
00111€CTBEHHOM NesATeNbHOCTH; gopmuposanue  HABBIKOB IKCIIEPUMEHTATIHHOU
U UCCIIEI0BATENbCKON JIESTENIbHOCTH; yuacmue B IIyOJMYHOM MPEICTaBICHUU PE3yJIbTaTOB
CaMOCTOSITENIbHON TO3HABATENIbHOU NEATENbHOCTH; yyacmue B MPO(QUIBHBIX OJUMIIHAIAX
pa3IUYHBIX YPOBHEH B COOTBETCTBUHU C KEJIAEMbIMH pe3yJbTaTaMH U aJeKBaTHOU
CaMOOILIEHKON COOCTBEHHBIX BO3MOXKHOCTEI!;

B cdepe 370pOBbECOECPEKEHUS — HpuHAmue u pearuzayus LIEHHOCTEH 310pOBOro u
Oe3omacHOro oOpasza JKM3HU, Henpusmue BPEAHBIX TPHBBIUCK (KypeHHUS, YIOTpEOJICHHS
QJIKOTOJIsl, HAPKOTUKOB) Onarojapsi 3HaAHUIO CBOMCTB HAPKOJOTHYECKUX U HAPKOTUYECKUX
BEIIECTB; COOJIIOJIEHNE MPAaBHJI TEXHUKH 0€30MacHOCTH B Ipoliecce padoThl ¢ BELIECTBAMH,

MaTepuanaMu B yueOHOH (Hay4qHOI) 1abopaToOpuu U Ha MPOU3BOJICTBE.

MeTal’Ipe}:[METHbIe pe3y/1bTaThl:

1) UCNnoJab306aHUe YMCHI/Iﬁ W HABBIKOB pPA3JIMYHBIX BUJIOB MMO3HaBaTeJILHON ACATCIBbHOCTH,
MNPUMCHCHHUE OCHOBHBIX MCETOAOB IIO3HAHUA (CI/ICTCMHO-HH(l)OpMaHHOHHBIﬁ aHaJIu3,
HAOII0IeHIE, U3MEpEHHeE, POBEIICHIE IKCIIEPUMEHTA, MOJETT POBaHHUE,
UCCIIEIOBATEIIbCKASL JIEATEIILHOCT) [UJIsl M3YYCHHUs PA3JIMYHBIX CTOPOH OKpYIXKaromien
JICWCTBUTEIILHOCTH;

2) enadenue OCHOBHBIMH HMHTE/UICKTYaJbHBIMH ONEpalusMU: (OPMYIHPOBKA THIIOTE3,
aHaJIM3 MW CHHTE3, CPAaBHCHUC U CUCTCMATU3alUA, O606IJ_ICHI/IC M KOHKpETHU3auus,
BBIABJICHUC IPUYHMHHO-CICACTBCHHBIX CBSI3€ll U ITOUCK aHaJIoIr 0B,

3) nosnanue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIEro Yepe3 0COOCHHOE K CUHUIHOMY,

4) ymenue reHEpUPOBATH HIICH M OMPENLISATh CPEACTBA, HEOOXOAMMBIC [IJIS KX Peali3allnu;

5) ymenue onpenensaTh TN U 3aa4H JICATEIbHOCTH, BBIOMPATh CPEICTBA PeasTU3alliK 1EH

U IPUMCHSATH UX Ha IIPAKTUKE,



6) ucnonvzosanue pPazIMYHBIX HCTOYHMKOB [JISI TOJYYCHUS XHMHUYECKOH WH(OpMaIu,
MOHUMAaHUE 3aBUCUMOCTHU COJEpKaHUs U (HOPMBI MPEACTaBICHUS HHPOPMAIIUU OT LeJei
KOMMYHHUKAIIMH U aJpecaTa;

7) ymenue TPOAYKTHBHO OOLIATHCS W B3aUMOJCHCTBOBATh B MPOLIECCE COBMECTHOM
JEeSITeIbHOCTH, YYHUTHIBATh TMO3UIMU JIPYTHX YYAaCTHUKOB NEATENbHOCTH, 3((HEKTHBHO
pas3pemniaTh KOH(JIUKTHI;

8) ecomoenocms ¥ CIOCOOHOCTH K CAMOCTOSITEILHONH HH(POPMAI[HOHHO-IT03HABATEIHHOI
NESITEIHOCTH,  BKIIOYash YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX  MCTOYHHKAX
uH(pOpPMAIUHU, KPUTHIECKH OIEHUBATh U MHTEPIPETUPOBATH MH()OPMALIHIO, TTOIy4aEMYIO
U3 Pa3IMYHBIX HCTOYHUKOB;

9) ymenue MCTIONBL30BaTh CpelCcTBA MH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIM
(manee — KT) B pemieHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 3314
¢ coOmoneHneM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHus, TPaBOBBIX H JITHYECKHX HOPM, HOpPM HWH(GOPMAIMOHHON
0e30MMacHOCTH;

10) 1adenue A3bIKOBBIMU CPEACTBAMH, BKIIFOYAS M S3bIK XMMHH — YMEHHUE SICHO, JIOTHYHO H
TOYHO H3JIaraTh CBOK TOYKY 3PEHUs, UCIOJB30BATh aJ[CKBATHBIC S3bIKOBBIC CPEJICTBA, B
TOM YHCJIC U CUMBOJIbHBIC (XMMHUYECKUE 3HAKH, (OPMYJIBl U YPABHEHHS ).

IIpenmeTHbIe pe3ybTaThl
1)3Hanue (nonumanue) XapakxmepHolX NPUSHAKOE GANCHEUMUX XUMUYECKUX HNOHSAMULL:

BEILIECTBO, XWMHMYECKHH JJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIIbHBIE AaTOMHBIE U
MOJIEKYJIIPHBIE MAacChl, HMOH, HW30TONbI, XUMHUYECKas CBs3b (KOBAJICHTHAs MOJSIpHAS H
HEMoJIIpHAasi,  HWOHHAs,  MeETaJUIM4YecKas,  BOJOPOAHAs),  DIEKTPOOTPUIIATEIHLHOCTD,
aJJIOTPOIIUS, BAJIEHTHOCTb, CTENEHb OKUCIICHHSI, MOJIb, MOJISIPHASI Macca, MOJIIPHBINA 00BeEM,
BEIIECTBA HMOHHOIO, MOJIEKYJSIPHOTO UM  HEMOJEKYJISPHOTO CTPOEHHUSA, PacTBOPBHI,
3JEKTPOJUTHI U HEAJEKTPOJUTHI, IIEKTPOIUTHYECKAs JUCCOUHANMs, THIPOIN3, OKUCIUTEID
Y BOCCTAaHOBUTEJb, OKHCIIEHHME M BOCCTAHOBJICHHE, JJIEKTPOJIMU3, CKOPOCTh XUMHUUYECKOHN
peakiuy, KaTaau3aTopbl M KaTajau3, OOpaTUMOCTh XHMHUYECKHX pPEaKIHil, XUMUYECKOe
paBHOBecHE, CMEIEHHE DPABHOBECHSA, TEIJIOBOW 3(QeKT peakuuu, yriepoaHbIN CKemerT,
(dbyHKIIMOHATBHAS TPYyIa, W30Mepusi (CTPYKTypHas W MPOCTPAHCTBEHHAs) U TOMOJIOTHUS,
OCHOBHBIEC THUIIBI (COCTUHEHUS, PA3JIOKEHUS, 3aMelIeHUs, OOMEHa), BHIbI (TUAPUPOBAHUS
Y JETUJAPUPOBAHUS, THApPATALUM W JAErUApaTalvy, IMOJUMEpU3alUU M ACIOIMMEpU3alni,
MOJMKOH/ICHCAIIUM U U30MEpU3allii, KaTaJIMTUYECKUE U HEKATAIMTUYECKHUE, TOMOT€HHbIE U

reTeporeHHble) U pa3sHOBUIHOCTU ((epMEeHTATHUBHBIE, TOPEHMS, 3TepUPUKALNN, KPEKUHTa,



pudopmMuHra) peakuuii B HEOPraHMYECKOW U OPraHMYecKO XWUMHH, MOIUMEPSI,
OHMOJIOrMYeCKU aKTUBHBIE COEIUHEHUS;

2) evlasneHue 63aUMOCEA3U XUMUYECKUX NOHAMuU Uil OOBSICHEHMsI COCTaBa, CTPOEHUS,
CBOWCTB OT/IEJIbHBIX XUMUYECKHX O0BEKTOB U SIBICHUI;

3) npumenenue OCHOBHBIX NOJIONCEHUL XUMUYECKUX meopull: TEOPHUH CTPOEHUs aTtomMa M
XUMHUYECKON CBSI3M, IMEPUOAMYECKOr0 3aKOHA U MEPUOAMYECKOM CHCTEMBl XHUMHUYECKUX
snementoB [[. . MeHneneeBa, TEOpUH SIEKTPOJUTAYECKON IHCCOLMALMM, MTPOTOHHOU
TEOpUH, TEOPUU CTPOCHUS OPraHWYECKUX COEAMHEHUH, 3aKOHOMEPHOCTEH XHMHUYECKOi
KHHETUKH — JUIsI aHaju3a CoCTaBa, CTPOCHHUS U CBOMCTB BEIIECTB M MPOTEKaHUS
XUMHYECKUX PEAKLIHI;

4) ymeHnue Knaccugpuyuposams HeOPraHNICCKUE U OPraHUUECKUE BEIIECTBA M0 Pa3IMIHBIM
OCHOBaHUSIM;

5) ycmanosnenue 63aumocesnszeil MX1y COCTaBOM, CTPOCHUEM, CBOMCTBAMH, IPAKTHYECKUM
MIPUMEHEHUEM U NOTYYEHHEM BaKHEHIIINX BEIIECTB;

6) 3nanue ocHO8 Xumuueckoii HOMeHKAamypwvl (TPUBUAILHOW W MEKIYHAPOIHOW) u
YMeHue Ha3BaTh HEOPraHWYECKUe U OpraHudecKue coenHeHus no Gopmyre, 1 Hao6opoT;
7) onpedenenue: BAJICHTHOCTH, CTCIICHU OKUCICHHS XHUMHUYECKAX O3JICMEHTOB, 3apsOB
MOHOB; BHJIOB XMMHUYECKHUX CBA3EH B COCIMHEHUSAX M THIOB KPHUCTAJUIMUECKUX DPEIIETOK;
IPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYJ;, THUMa TUIPOJU3a W XapaKTepa Cpenbl BOAHBIX
pacTBOpPOB  cOJIEH;  OKUCIMTENS M BOCCTAHOBHUTEN;  IPOLIECCOB  OKHUCIEHUS U
BOCCTAHOBJICHHUS, MPUHAJICKHOCTH BEUIECTB K PAa3JMYHBIM KJjaccaM HEOPraHWYECKUX H
OpPraHWYeCKUX COEIUHEHHI; TOMOJIOTOB M HM30MEpPOB; TUIIOB, BUJIOB M PAa3HOBUIAHOCTEH
XUMHUYECKUX PEAKIIMU B HEOPraHUYECKON U OpraHu4ecKOl XUMUU;

8) ymenue xapakmepuzosamo:

— S-, p- 1 d-3J1IeMEHTBHI 110 UX MOJIOKEHUIO B iepuoanyeckoi cucreme J1. . Menzeneesa;

— o01IMe XUMHUYECKHe CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIJIOB;

— XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OpraHMYeCKUX COEeMHEHUN
B IIJIJAHE 00I1IEr0, 0COOEHHOr0 ¥ €AUHUYHOIO;

9) ob6wscnenue:

— 3aBHCHMOCTU CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCTUHEHHUH OT MOJIOKEHUS dJIEMEHTa
B nnepuoanueckon cucreme /1. 1. Menzeneena;

— IPUPOABI XUMUYECKOM CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJUINYECKOM, BOAOPOAHOMN);

— 3aBHCHUMOCTH CBOMCTB HEOPraHWYECKUX M OPraHMYEeCKHX BEIIECTB OT HMX COCTaBa M

CTPOEHUS,;



— CYIIHOCTH M3YYEHHBIX BUJOB XUMHUYECKHX PEAKLUN: AIEKTPOTUTHYECKON TUCCOLUALINU,
HMOHHOTO 0OMEHa, OKHCIIMTENbHO-BOCCTAHOBUTENBHBIX;

— BIMSHUS Pa3JMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOHW pEAKIUHA W Ha CMCIICHHE
XHUMHYECKOTO PABHOBECHS;

— MEXaHU3MOB TMPOTEKAHUs peaKUUHd MEXAy OpPraHMYeCKUMH U HEOPraHUYEeCKHUMHU
BEIIECTBAMU;

10) ymenue:

— COCTaBJISITh YPAaBHEHHS OKHCIIMTEIBHO-BOCCTAHOBHUTEIBLHBIX PEAKIIUN C TOMOIIBIO METO/1a
3JIEKTPOHHOTO OanaHca;

— IPOBOJUTH PACUYETHI IO XUMUIECKUM (POPMYJIaM B YPaBHEHHSIM;

— MPOBOAWTH XHUMHUYECKUH OJKCHEpUMEHT (JIabopaTopHble U TMpPaKTUYECKHe paboThl) C
cobmoieHreM TpeOOBaHMI K MpaBHJIaM TEXHHKH 0€30MacHOCTH MpU paboTe B XUMUYECKOM
kabunere (1aboparopun).

B pezynomame usyuenus yueonozo npeomema «Xumusn» Ha ypoeHe cpeonezo oouiezo
oopazoeanus:
Boinycknuk na yenyonénnom ypoene Hayuumca.

— NOHUMamMb XUMHAYECKYI0 KapTUHY MHMpa KaK COCTABHYIO 4acTh LEJOCTHOM HAy4YHOH KapTUHBI
MHpA;

— packpvieams pojib XMMHUU M XHMHUYECKOTO IMPOM3BOJICTBA KaK MPOU3BOAUTEIHHON CHUJIBI
COBPEMEHHOI'0 OOIIECTBA;

— hopmynuposams 3HAUCHUE XUMUU U €€ TOCTHKEHUHN B TTOBCETHEBHOMN JKU3HU YEIIOBEKA;

— YCMaHaenueams B3auMOCBSI3H MEX1Y XUMHEH U IPYTHUMH €CTECTBEHHBIMU HAYKaMU;

— opmynuposams nepuogmaeckuii 3akoH /. 1. MenaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUI B
CTPOEHUU M CBOMCTBAX XMMHYECKHX 3JEMEHTOB M OOpPa30BaHHBIX MMM BEIIECTB HA OCHOBE
HNEPUOINYECKON CUCTEMBI KaK rpaueckoro 0ToOpaKeHusl MepruoIuIecKOro 3aK0Ha;

—  ¢opmynupoeams OCHOBHBIE TOJIOKEHUS TEOPHUH XUMHYECKOI'O CTPOEHHS OpraHU4YecKHUX
coequnenuii A. M. bytnepoBa, packpsiéams OCHOBHBIE HANpPABJICHHS 3TOW YHUBEPCATbHOU
TEOPUH — 3aBUCHUMOCTH CBOMCTB BEIIECTB HE TOJNBKO OT XHMMHMYECKOrO, HO TAaKXK€ M OT
AMIEKTPOHHOTO M MPOCTPAHCTBEHHOIO CTPOCHUS U UMIIOCMPUpOsams WX TMPUMEpPAMU U3
OpraHuYecKor U HEOPraHUYECKOW XUMUH;

— ap2ymenmupoeams YHUBEPCAIBHBIA XapaKTep XUMHUYECKUX IOHATHHI, 3aKOHOB M TEOPHM AJIA
OOBSICHEHHSI COCTaBa, CTPOCHUS, CBOMCTB U 3aKOHOMEPHOCTEH OOBEKTOB (BEIECTB, MATEPUATIOB
Y TIPOLIECCOB) OPTraHUYECKON U HEOPraHUYECKOW XUMUU;

— Xxapaxkmepuzosams S-, P- U O-3JIEMEHTHI MO WX TMOJOXKCHUIO B TEPHOAMYECKON CHCTEME

. . Menneneena;



— Knaccuguyuposams XMMUIECKHE CBSI3U M KPUCTAJUTUYECKUE PEHIETKU, 00bACHAMb MEXaHU3MBI
X 00pa30BaHUs U 00KA3bl8aMb ENUHYIO MIPUPOJY XUMUYECKUX CBSA3EH (KOBaJCHTHOW, MOHHOM,
METaJUTMYECKOM, BOTOPOIHON);

— 00vACHAMb TIPUYUHBI MHOrooOpa3usi BEIIECTB HAa OCHOBE IMPHUPOABI SIBJICHUN HM30MEpUH,
TOMOJIOTUH, aJIJIOTPOIINU;

— Kaaccuguyuposams XUMUYECKHE PEAKIMHM B HEOPraHMYECKOW M OpraHMYecKOW XUMHH II0
pa3UYHBIM OCHOBAHUSIM U ycmauaeiuéams CIEU(UKY TUIIOB peakiuil oT olmiero uepes
0COOEHHOE K eIMHUIHOMY;

— Xapaxkmepuzoeams THIPOIN3 KaK CIIeHU(PHIHBIA 0OMEHHBIH MPOIECC U PACKpbl6ams €ro poib
B JKMBOH M HEXXUBOU MPUPOJIE;

— Xapaxkmepusoamb DIEKTPOJIM3 KaK CHEHU(PHYHBI OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIN
IPOIIECC U €ro MPAKTUYECKOe 3HAaUCHHUE;

— Xapakmepu306ams KOPPO3UI0 METAIJIOB KaK OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIA IpoOLEecC U
npediazams COCOOBI 3aIUTHI OT HEE,

— onucwvleamb TPHUPOAY MEXaHU3MOB XUMHUYECKMX pPEaKIHUil, MNPOTEKAIOIIUX MEKIY
OpPraHUYECKUMU M HEOPraHUYECKHMH BEIeCTBAMH;

— Knaccuguyuposeams HEOPraHUUECKUE U OPraHMYECKUE BELIECTBA M0 Pa3JIuYHbIM OCHOBAHMSIM;

— Xapakmepu3oeams O0IIME XUMHYECKHE CBOWCTBA Ba)KHEHIIMX KJIACCOB HEOPraHUYECKUX U
OpraHMYeCKUX COCAMHEHUH B IJIaHE OT OOIIEro Yyepe3 0COOEHHOE K eIMHUYHOMY;

— UCNONb306amb 3HAKOBYIO CHUCTEMY XHMMHUYECKOIO sSI3bIKa JJIs OTOOpakKeHUS COCTaBa
(xumuueckre GOpMyJsIbl) U CBOMCTB (XUMUYECKHE YPaBHEHHUS) BELIECTB;

— UCNOIb306amMb TIPABUIIA U HOPMBI MEXAYHAPOAHON HOMEHKIATYPHI 11 Ha3BaHHUM BEIIECTB IO
¢dopmynam 1, HA00OPOT, AJIST COCTABIICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (POPMYII COSIMHEHUI
10 UX Ha3BaHUSM;

— 3Hamb TPUBUAIbHbIE HA3BaHMs BaKHEWIIMX B OBITOBOM W MPOU3BOJICTBEHHOM OTHOIIEHUU
HEOPraHWYEeCKUX U OPraHUYECKUX BEIIECTB;

— Xapaxkmepu306amp CBOWCTBA, MOJIy4YEHUE U IPUMEHEHHE BaKHEHIINX MPEACTaBUTENEH TUIIOB
U KJIACCOB OpPraHUYECKUX COEAUMHEHHH (IpeneibHbIX, HENpeNeldbHBIX MU apOMaTHYECKHX
yIJIEBOJOPONIOB,  KHCIOPOACOACPKAIMUX U a30TCOAEPKAIIMX  COSAMHEHMH, a  TaKke
OHMOJIOrMYeCKU aKTUBHBIX BEIECTB);

— ycmaumaeénuéams 3aBUCUMOCTb SKOHOMHUKHM CTpaHbl OT JOOBIYM, TPAaHCHOPTUPOBKH MU
nepepaboTKU yriIeBOJOPOIHOIO ChIpbs (HedTH, KAMEHHOTO YTJIsl ¥ IPUPOAHOIO Iras3a);

— DSKCHEPUMEHTAIBHO HOOmeEepicoams COCTaB U CBOWMCTBA BaKHEMIIUX MpelcTaBUTENEH

HU3YUCHHBIX KJIACCOB HCOPraHUYCCKUX W OPraHUYCCKUX BCHICCTB C CO6JIIO,Z[€HI/IGM IIpaBHII



TEXHUKH Oe30MacHOCTH Mg paboThl € XMMHYECKMMH BeHIeCTBAMH U JabOpaTOpHBIM
000pyI0BaHUEM;

— Xapakmepuso6ams CKOPOCTh XHMHUYECKOH peaknuu W €€ 3aBUCHMOCTb OT DPa3IMYHBIX
(hakTOpoB;

— onucwvlieams XUMHUYECKOE PABHOBECUE H npediaeams CIOCOOBI €ro CMEIICHHsS B 3aBUCUMOCTHU
OT Pa3JINYHBIX (PAKTOPOB;

—  npouzeooumv  Pacd€Thl MO XUMHUYECKMM (QOpMyslTaM H YpaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUI MEKY YIaCTHUKAMH XMMHUYECKHX PEaKIuii;

— Xapaxmepu3o6ams BaKHEHIINE KPYMHOTOHHA)KHbIE XMMHUYECKHE MPOU3BOJCTBA (CepHOM
KHCIIOTBI, aMMHaKa, METaHoNa, IepepaboTku HePTH, KOKCOXMMHUYECKOro IPOU3BOJICTBA,
BXHEHIINX METAJUIypru4ecKuX TPOM3BOJACTB) C TOYKM 3PEHUS XHMMH3Ma MPOIECCOB,
yCTpOMCTBAa Ba)KHEHIIMX anmapaToB, HAYYHBIX MPHHIMIIOB IPOM3BOJCTBA, SKOJIOTMYECKOH U
HKOHOMHYECKOH 11eNIeCO00Pa3HOCTH;

— cobnodams MpaBUiia HKOJIOTMYECKON O€30MacHOCTH BO B3aMMOOTHOIICHMSIX C OKpYXKarolen
cpenoii mpu o0palieHuu ¢ XMMUYECKHUMHE BEIIeCTBAMHU, MaTepHalaMy U MPOIIeCCaMHU.
Boinycknuk na yenyonénnom yposne noayuum 603IMOHCHOCHL HAYUUM bCA:

— UCNnOb306amb METONBl HAYYHOTO TIIO3HAHUS TIPH BBHINOJHEHHH IIPOCKTOB U y4eOHO-
MCCIIEIOBATEIbCKHUX 3a/1a4 XUMHYECKOW TEMaTHKH;

— NpocHO3Uposamsb CTPOCHHE W CBOWCTBA HE3HAKOMBIX HEOPraHMYECKHX M OPraHUYEeCKUX
BEIIIECTB Ha OCHOBE aHAJIOTUH;

— NPOCHO3UPOBAMb TEICHUE XUMHUECKUX TTPOIIECCOB B 3aBUCUMOCTH OT YCIIOBHI MX TPOTEKaHUS
U npediaeams COCOOBI YIIPABICHUS dTUMH ITPOIECCAMU;

— ycmanaenueams BHYTPUNIPEIMETHBIE B3aMMOCBSI3M XHMMHHM Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOpPUM OpPraHWYECKOM M HEOPraHMYECKOW XHMHHM M MEKIIPEAMETHBIE CBS3H C
¢u3nKoi (CTpOeHHE aToMa W BEIIECTBA) M OMONOTHEH (XMMHUYECKas OpTraHu3alus >KU3HU H
HOBBIE HAMPABJICHUS B TEXHOJIOTUU — OMO- M HAHOTEXHOJIOTUN );

—  packpvléamb  POJb  TOTYYEHHBIX XHMHYECKUX 3HAaHWUH B  Oynymed  ydeOHOi
1 Ipo(hecCHOHABHON IeATEbHOCTH;

— npoexmupoéams COOCTBEHHYIO OOpa30BaTEIbHYIO TPAaeKTOPHIO, CBSA3aHHYIO C XHUMHEW, B
3aBUCHUMOCTH OT JIMYHBIX MPEANOUYTEHUN M BO3MOXKHOCTEH OTEUECTBEHHBIX BY30B XUMUYECKOM
HaIpaBJICHHOCTH;

— apeymeHmupoéams €IWHCTBO MHpa BEIIECTB YCTAaHOBJICHHEM T'€HETHUECKOH CBSI3U MEKIY
HEOPraHMYECKUMH U OPraHMYECKUMH BEleCTBAMH;

— enademb XUMHYECKUM S3BIKOM Kak (AKTOPOM YCHEIIHOCTH B MpodeccHoHaNbHOMI

ACATCIBbHOCTH,



— Xapakxmepu3o6ams CTAHOBJIEHUE HAyYHOM TEOPUM HA MPUMEPE OTKPBITUS MEPUOJAUYECKOTO
3aKOHA U TEOPUH CTPOCHUS OPraHUYECKUX U HEOPraHUUECKUX BEILIECTB;

— npunuMams ydacThe B MPOQPUIbHBIX KOHKYpcaX (KOH(EpeHLHIX, OJIMMIINAgaxX) pa3InyHOro
YPOBHS, aJ€KBAaTHO oyeHusams PE3yiAbTaTbl TAaKOTO Yy4acTUs U npoekmupoeams IyTU
MOBBIIICHUS TPEIMETHBIX JOCTUKECHU;

— KpUTHYECKH OMHOCUMbCA K TICEBIOHAYYHOH XUMHUYECKOW HH(OpPMAINH, TOTy4aeMOu W3
Pa3HBIX HCTOYHUKOB;

— nOHUMams TI00abHBIE TPOOJIEMBI, CTOSIIINE NIEPE]] YeTIOBEYECTBOM

(3KOJIOrMYECKHE, SHEPIETUUECKUE, CHIPHEBBIE), U npediacams MyTU UX PEIIEHUs, B TOM YHCIIe U
C INOMOILBIO0 XUMHH.

2. CoepxkaHue y4eOHOI0 mpeaMeTa
TEMA 1. CTPOEHUE ATOMA. NIEPUOJUYECKHWA 3AKOH U MEPHOJIUYECKAS

CUCTEMA XUMHWYECKUX DJIEMEHTOB . U. MEH/JIEJIEEBA. (10 4).

Crpoenne aroma. CioxHoe crTpoeHue aroma. Jloka3zaTrenbcTBa 3TOrO: KaTOAHbIE U
peHTreHoBckue Jy4dH, ¢GoTodhdeKT, paauoakTUBHOCTb. OTKPHITHE 3JIEMEHTAPHBIX YaCTHII:
AJIEKTPOHA W HYKJIOHOB (NMPOTOHOB W HeWTpoHoB). Moxpemu Tomcona, Pesepdopna, bopa.
[Tocrynatel bopa. CtpoeHue atoMa B CBeT€ KBAaHTOBO-MEXaHUYECKUX MPECTaBICHUH.

Hyxnonsl (IpOTOHBI W HEHTpOHBI), HyKIMAbL. [loHaTHE 00 M300apax W M30TONAax. SnepHbIe
pEeaKIy U UX ypPaBHEHHUS.

KopnyckynsipHo-BOTHOBOM  Ayanu3M  diekTpoHa. [loHATHE DJIGKTPOHHOW OpOUTaIM U
ANIEKTPOHHOTO o00Jaka. S-, P-, d- u f-opourtanmu. KeantoBbie umciaa. CTpoeHHE BIIEKTPOHHOMN
000JI0YKH aToMa.

[Topsimok 3amofHEHUs AJIEKTPOHAMH AaTOMHBIX OpOWTajIei B COOTBETCTBUHM C TTPHHIIUIIOM
MUHUMYMa »5Hepruu, 3amnperom Ilaynu,  mnpaBwiom XyHnaa, npaBwioM KieukoBCKOro.
OnexTpoHHbIE (OPMYJIBI ATOMOB U HOHOB.

Ilepnoanyecknii  3axkon  [I. U. MenpeneeBa.  Ilpennocbuiku  OTKpBITHS:  pabOThHI
NPEIIIECTBEHHUKOB, PEIIEHUs MEXIYHApOJHOIO Che3/la XUMUKOB B I'. Kapicpys, TMUHOCTHBIE
kauecTtBa Jl. 1. MeHneneena.

OTKpbITHE MEPUOINYECKOr0 3aKkoHa. MeHieneeBckas (popMyJIMpPOBKa MEPUOJUUECKOIO 3aKOHA.
B3aumocBsi3b nepruoinyeckoro 3aKkoHa U Teopuu crpoeHus aroma. CoBpeMeHHas GopMyJIMpoBKa
MEPUOIUYECKOr0 3aKOHa.

B3anMocBs3p mepuoguyecKoro 3aKoHa U nepuoauyeckor cucremsel. [lepuoandeckas cucrema u
cTpoeHne atroma. PU3NYECKUIl CMBICT CHMBOJIUKHN EPUOINYECKON CHCTEMBI.

N3meHeHne CBOKMCTB AJIEMEHTOB B MEPUOAAX W TPYMMax, Kak (YHKIUS CTPOCHUS WX aTOMOB.

[TonsiTe 00 SHEPrUM MOHU3ALMH U CPOJICTBA K DJIEKTPOHY.
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[lepnoanyHOCT UX M3MEHEHMS] METAJNIMYECKUX W HEMETAJNIMYECKUX CBOMCTB SJIEMEHTOB B
IpyIIax u nepruoaax, Kak GyHKIUsS CTPOCHUS IIEKTPOHHBIX 000JI0YEK aTOMOB.

3HaueHHE MePUOANYECKOr 0 3aKOHA U MEPHUOUYECKON CUCTEMBI.

Jemonctpaunu. ®otordpdexr. Katoausie naydun (31aeKTpoHHO-IIyueBble TpyOku). IlopTpersl
Tomcona, Pesepdopna, bopa. Iloprperst MBanenko u I'amona; beprenmyca, [lebGepeiinepa,
Heronennca, MenneneeBa. Monenu opOutaneil paznudHoil ¢Gopmbl. CeKTpbl MOTTIOMICHHS H
WCITyCKaHUS COCIUHEHUN XHUMHUYECKHX DIIEMEHTOB (C MOMOIIBIO CHEKTpockoma). Pazmuunbie
BapUaHThl TaOJHI] TEPUOAMYECKOM CHCTeMbl XuMHUeckux »diemeHToB J[. M. MeHnneneena.
OOpasibl MPOCTHIX BEIIECTB, OKCHIOB W THAPOKCHIOB JJIEMEHTOB TPETHEro MepHoia W
JEMOHCTpaLUs UX CBOMCTB.

TEMA 2. XUMHUYECKAS CBS13b U CTPOEHUE BEHIECTBA (10 v)

Xumuyeckasi cBsi3b. [loHsTHE O XUMHYECKOH CBsi3U. OCHOBHBIE XapaKTEPUCTUKU XUMHYECKOU
CBSI3U: SHEPrus, IJIMHA, JUIOJIbHBIA MOMEHT.

HNonnas xumudeckasi CBs3b M MOHHBIE KPUCTAIUIMYECKUE PEIMIETKH. 3aBHCUMOCTD (DU3UUYECKUX
CBOMCTB BEILLECTB OT TUMA KPUCTAJUIMUECKOU PELIETKH.

Bo30yxnénnoe cocrosHue artoma. [loHsATHE O KOBajeHTHOW cBsi3u. OOMEHHBIH MeXaHU3M
0o0pa3oBaHMsI KOBAJICHTHOH CBSI3H. DIJIEKTPOOTPUILIATEILHOCTh. HampaBieHHOCTh KOBAJICHTHOM
CBSI3U, €€ KpaTHOCTb. G- M T- CBS3U. J{OHOPHO-aKLIENTOPHBI MeXaHU3M OOpa30BaAHUS
KOBAJIEHTHOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEMIETOK C KOBAJEHTHOW CBA3BIO: aTOMHAs W
MOJIEKYJIIPHASL.

3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT THUIA KPHCTAJUTMIECKON PEIICTKH.

[Ipupoga XUMHYECKOH CBSI3M B MeTaUiax M ciuiaBax. O0mme ¢pu3ndeckre CBOWCTBA METAJIOB:
TETLIO- U 3JIEKTPONPOBOAHOCTD, TIACTUYHOCTD, METAJUIMIECKHII O0JIECK, MATHUTHBIC CBOWCTBA.
Merammueckasi KpUcCTaJlJIM4ueckasi pemeérka U e€ 0COOEHHOCTH, KaK (DYHKIMS METaIM4eCKOu
CBSI3H.

Komnuiekcubie coennnenns. KommniaekcoobpazoBanue u KOMILJIEKCHbIE coefnHeHus. CTpoeHue
KOMIIJIEKCHBIX COEIMHEHUH: KOMILIEKCOOOpa3oBaTelb M KOOPAWHAIIMOHHOE YHCIIO, JIMTaHJBbI,
BHYTPEHHSISI M BHELIHSSA Cephl.

Knaccudukanuss  KOMIIJIGKCOB:  XelaThl, KAaTHOHHBIE, AaHUOHHbIE W  HEUTpasbHBIE,
AKBAKOMIUJIEKCBI, aMMHaKaThl, KapOOHUIBI METAJJIOB. Homenknatypa KOMILIEKCHBIX
COEIMHEHUM U UX CBOMCTBA. J(ucconuanus KOMIJIEKCHBIX COEAMHEHUN. 3HAUEHNE KOMIUIEKCHBIX
COCIMHEHUM U UX POJIb B IPUPOJIE.

ArperaTtHble COCTOSIHUS BellecTB M (a3oBble nmepexoabl. ['a3el u razoseie 3akoHbl (boitmns-
Mapuorra, Hlapns, ['eit-Jlroccaka). YpaBHenne MennneeBa-Knanelipona st uaeanbHOro rasa.

Kunkoctu. Tekyuects, ucnapeHue, KpUuCcTaIIA3AIUSL.
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TBépasie BemectBa. [1naBnenue. @a3oBsie nepexoasl. CyonuManus u aecyonumanus. Kuakue
kpuctaiuibl. [Lnazma

MexMoJiekyasipHble  B3aumoJeiicTBusi. BopoponHas cBsi3p M €€ pa3HOBUAHOCTH:
MEXMOJIEKYJIIpHAass U BHYTPUMOJIEKYJIspHass. PU3HUECKUE CBOICTBA BEIIECTB C BOJOPOIHOHN
cBs3pl0. E€ Omosornyeckas posib B OpraHU3alMu CTPYKTYp OEJIKOB M HYKJIEHHOBBIX KHCIIOT.
BannepBaanbcoBO B3aMMOJEHCTBHE W €r0 THUIBI: OPUEHTALMOHHOE, WMHAYKIMOHHOE U
JUCIIEPCUOHHOE.

JemoncTpanuu. Komneknuss KpUCTANIMYECKMX BEIIECTB MOHHOTO CTPOCHHUS, aMOPQHBIX
BEILECTB U M3AEIUNA M3 HUX. MoJenu KpUCTAINIMYECKUX PEHIETOK C MOHHOW CBA3BI0. Monenu
MOJIEKYJI Pa3JIMYHOM apXUTEKTypbl. MoJemu KpUCTALIMYECKHX BELIECTB AaTOMHOM U
MOJIEKYJIIpHOW CTpPYKTypbl. Kosjmekuusi BemecTB aTOMHOTO M MOJEKYJSIPHOI'O CTPOEHMS U
m3nemuit w3  HuxX. Iloptper Bepuepa. IlomyueHune KOMIUJIEKCHBIX OpPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUH. JleMOHCTpauus CyXUX KpUCTauloruaparoB. Mogaenu
KPUCTAJUIMYECKUX PEIIETOK METAUIOB. Bojga B pa3iIMUYHBIX arperaTHbIX COCTOSIHUAX M €€
(dazoBbie mepexoanl. Bo3ronka wuoma wiam OeH30HHOW KuciaoThl. Jlumarpamma «®a3oBbie
nepexo sl Bemectsy. Monenu monekyn JIHK u Genka.

JlaGopaTopHble onbIThl. B3anmoeiicTBe MHOI0aTOMHBIX CIIMPTOB U IIIOKO3bI C (DETMHIOBOU
KUIKOCThIO0. KauecTBeHHbIE peakuuyu Ha MOoHBI Fe?* n Fed*,

IIpakTuueckass pabGora 1. IlonydeHHe KOMIUIEKCHBIX OpPraHMYECKUX M HEOPraHUYECKUX
COCIMHEHUH U UCCIICIOBAHNE UX CBOMCTB.

TEMA 3. JMCIHEPCHBIE CUCTEMBI U PACTBOPBI (9 4)

JucnepcHbie cucTeMbl. XMMHUYECKUE BELIECTBA U CMecH. XUMHUYECKasl cucTema. I oMoreHHble
U TreTeporeHHnle cMmecH. JlucnepcHas cucrema: AMCIEPCHOHHAs cpela U JucrepcHas ¢asa.
Knaccugukanus 1ucnepcHbIX CUCTEM.

Anpozomu. [Iponennentsl. OMyabcuu U smyabsratopsl. Cycnensuu. CequMeHTanus.
Komnmounueie pactBopel. Oddexr Tunmana. IlodydeHue  KOJUIOMIHBIX — PacTBOPOB
JUCTIEPCUOHHBIM, KOHJIEHCAIIMOHHBIM U XUMHYECKUM crioco0aMu. 3011 U KoaryJssinus. l'enu u
CHUHEPE3UC. 3HAUYECHUE KOJUIOUHBIX CUCTEM.

PactBopbl. PacTBOpbl Kak rOMOr€HHbIE CUCTEMbBl U MX THUIIbL: MOJEKYJSIPHbIE, MOJEKYJISIPHO-
noHHbIe, WOHHBIE. CIOCOOBI BBIpAXKEHHS KOHILIEHTPAIlMH PAcTBOPOB: OO0BEMHAS, MaccoBas H
MOJIbHAS JI0JIM PaCTBOPEHHOr O BeniecTBa. MosipHas KOHIIEHTPALHs paCTBOPOB.
JemoncTpanmu. OOGpa3ipl JUCHEPCHBIX CHCTEM W HUX XapaKTepHble mnpu3Haku. OOpasibl
(komnekuuu) OBITOBBIX M MPOMBILIUICHHBIX a3p030Jiel, SMyJbcuil U cycnen3uid. [IpoxoxaeHue
Tyda CBETa uepe3 KOJUIOWJIHBIE W HUCTUHHBIE pacTBophl (dddexkr Tunmans). 3aBHCUMOCTD

PaCcTBOpUMOCTU B BOAC TBép)IBIX, KUOAKUX U F33006p33HBIX BCOICCTB OT TEMIICPATYPHhI.
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[TonyuyeHue mepechIIEHHOrO pacTBopa THOCyinb(daTa HaATpus U €ro MrHOBEHHAas
KpUCTaIA3a1usl.

JlabopaTopHbie  ONBITHI. 3HAKOMCTBO C  KOJUIGKUMSMHU  MUIIEBBIX, MEIULIMHCKUX
1 OMoJornyeckux rene u 3onei. [lomyuenue koutongHoro pacteopa xiopuaa xenesa(lll).
IIpakTuyeckas padora 2. [IpuroroBneHue pacTBOPOB pa3IMYHON KOHIICHTPALIUH.
IIpakTuyeckas padora 3. OnpenencHre KOHIIEHTPAIIUU KUCIOTHI THTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTHU NPOTEKAHUS XUMHWYECKWX PEAKIOUN N
OUUKO-XUMHUYECKUX MTPOLECOB (94)

OCHOBBI XUMHYECKOH TePMOAUHAMMKHN. XUMUYECKAs TEPMOJUHAMUKA. TepMoInHaAaMUYecKas
cuctema. OTKpbITas, 3aKpbiTas, W30JUPOBAHHAS CUCTEMbl. BHYTpEHHsS 3HEpPrusi CHCTEMBI.
OHTanbpnus, UM Tenjocoiepkanue cucteMmsl. [lepBoe Hauano TepMonuHaMuKH. M30XOpHBIN 1
n300apHbIil mporecchl. TepMOXUMHYECKOe ypaBHEHHE.

Onranenud. CtanaaprHas SHTanbIUA. Pacyér 3HTAnbnMu peakuny. 3akoH I'ecca U ciaencTBus us3
Hero. DHTponus. Bropoe u Tpetbe Hayana tepmoanHaMuku. CeoboaHas sHeprus ['ud6ca.
Ckopocth xuMH4YecKHX peakumid. [loHsaTHe o ckopocTH peakiuu. DHEprusi akTUBALUU U
AKTUBUPOBAHHBIM KOMIUJIEKC. 3aKOH JAeWCTBYHOIMX Macc. KuHeTHMueckoe ypaBHEHHE U
KOHCTAaHTa CKOPOCTU XUMHYECKON peakiuu. [Topsaok peakuuu.

@DaKTOpbl, BIMSAIOUIME HA CKOPOCTh TOMOI€HHOM peaKIuu: MNpUpoJa M KOHUEHTpaLUs
pearupyromux BeHIeCTB, Temmeparypa. TemmnepaTypHbiii kodddunuent. Ypaaenune C.
AppeHuyca.

@akTOophl, BIUSAIONIME HAa CKOPOCTh TE€TEPOr€HHOW pEaKIUU: KOHUEHTpAIUsi pearupyroumx
BEILIECTB M IJIOIIA/Ib X COMPUKOCHOBEHHUS

OcHOBHBIE TOHSATHS KaTaJUTHUUYECKOW XUMHH: KaTaJlu3aTOpbl W KaTajdu3, TOMOTEHHBIM U
reTepOreHHBINA KaTaJlu3, IPOMOTOPHI, KATaJTUTUUECKUE bl U UHTUOUTOPLI. MeXaHu3M JeCTBUS
KaTaJu3aTopOB.

OcHOBHBIE  TUIIBI  KaTaju3a: KUCIOTHO-OCHOBHOM,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN,
METAJUIOKOMILJIEKCHBI W KaTalu3 MeTaiamu, (epMeHTaTuBHBIA. DEpMEHTHI, Kak
OMOJIOrMYeCcKre KaTaau3aTopbl OEIKOBOM MPUPOIBL.

Xumuyeckoe paBHoBecue. [loHsTHe 00 0OOpaTHMBIX XHMHYECKHX IpOIeccax. XUMHUUYECKOE
paBHOBecME M KOHCTaHTa paBHOBecus. CMelleHHEe XUMHUYECKOI'0 PaBHOBECHS H3MEHEHUEM
KOHIIEHTPAI[MX BEIIECTB, U3MEHEHHEM JABJICHHUS U TEMIIEPATYPHI.

JleMOHCTpanuu. DK30TEPMUYECKHE MPOLIECCH HA MPUMEpPE PACTBOPEHHUS CEPHOM KHUCIIOTHI B
BOZIE. DHJIOTEPMHUYECKHE MpOLIeCChl Ha NpPUMEpPE pacTBOpEeHMsI cojeil ammoHus. M3yuenue
3aBUCUMOCTH CKOPOCTM XHMHMYECKOW pEaKUUH OT KOHUEHTPALMU BELIECTB, TEMIIEPATYpPHI

(B3ammoyeiicTBue THOCYNIb(aTa HATPUS C CEPHON KHUCIIOTOM), TTOBEPXHOCTH CONPHUKOCHOBEHUS
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BEUIECTB (B3aMMOJECHCTBUE COJISIHOM KHCIOTHI C TpaHyJaMH M HOPOLIKAMM aJTIOMUHUS WU
uuHka). [IpoBeaeHne KaTadMTHUUECKUX PpEAKLMI pa3yIoKeHHs MEepOKCHAa BOJIOPOAA, TOPEHUS
caxapa, B3auMOJEUCTBUSA noja 1 amoMuHus. Kopposus xene3a B BOAHON Cpelie ¢ ypOTPOIMHOM
u 6e3 Hero. HaGmonenue cmemienuss xumudeckoro paBHoBecust B cucremax: 2NOz < N2Og,
FeClz + KSCN « Fe(SCN)3z + 3KCI.

JlabopaTopHblii onbIT. 3HaKOMCTBO ¢ KoJuekiueit CMC, coaepkalux 3H3UMBI.
IIpakTuyeckas padora 4. l3yuenue BIUSHUS pa3IUYHBIX (JAKTOPOB HA CKOPOCTh XUMUYECKOM
peaxkuuu.

TEMA 5. XUMHNYECKHUE PEAKIIMA B BOAHBIX PACTBOPAX (124)

CaoiicTBa pacTBOpPOB JIeKTPOJIUTOB. Bona — cnalblif anexrpoaur. KaTtmoH rugpokcoHwus.
HNonHoe npoussenenune Boawl. HelTpanbHas, KUCIOTHAs W wienodHas cpenbl. llonarue pH.
Bonpoponnsiii nokazarens. Muaukatopel. Pone pH cpensl B npupose M KHA3HH YEIOBEKA.
HoHHbBIE peakiy U yCIOBUS UX TPOTEKAHUS.

PanHue npencraBieHuss 0 KMCIOTaX M OCHOBAaHUAX. KHCIIOTBI M OCHOBAaHMS C MO3ULUU TEOPHU
3JIEKTPOJIMTUUECKOM JHcconuanuu. Teopuss KUCIOT W ocHoBaHui bpencrema—Iloypu.
Conpsok€HHBIC KMCIOTHI U OCHOBaHUSA. AMDOJIUTHI.

Knaccudpukanuss kucior u crnocodsl  ux mnomydeHus. OOmme XUMUYECKHE CBOWCTBA
OpPraHMYECKUX U HEOPraHWUYECKUX KUCIIOT: PEaKIMK ¢ METaJUIaMH, C OKCUJAMHU U THJIPOKCHIAMHU
METaJUIOB, C COJISIMHU, cO cnupTaMu. OKHUCIUTENbHbIE CBOMCTBA KOHIICHTPUPOBAHHON CEpHOU U
A30THOW KHUCJIOT.

Knaccudukanus ocHoBaHM U cmocoObl X modydeHus. OOmme XUMUYECKHe CBOWCTBA
LIeJIOYEH: peaKkIuu ¢ KUCIOTAMH, KUCJIOTHBIMU U aMOTEPHBIMU OKCHUJIAMH, COJISIMH, HEKOTOPBIMU
MeTajulaMM ¥ HEMeTaJlylaMd, C OpraHMYeCKMMH BeIIeCTBaMH (TalOMJI0NPOU3BOIHBIMU
yIJ€BOJAOPOOB, (eHonoM, kupamu). XHUMHUYECKHE CBOHCTBA HEPACTBOPUMBIX OCHOBAHMIMA:
peakiuu C KHUCIOTaMH, PpEaKLUHUU pPa3jokKEeHUS M KOMIUIEKCOOOpa3oBaHUA. XUMHUYECKHE
cBolcTBa OECKHCIOPOIHBIX OCHOBaHHMI (aMMHaka M aMHHOB): B3aUMOJICHCTBHE C BOAOH U
KHCIIOTaMHU.

Knaccudukanus coneil opraHMYecKMid W HEOPraHMYeCKHX KHCJIOT. (OCHOBHBIE CIIOCOOBI
MOJyYeHUus cojied. XUMHYECKHE CBOMCTBAa COJIel: pPa3JoKEHUWE TMpU HarpeBaHUH,
B3aMMOJICHCTBHE C KUCIIOTAMH U IIEI0YaMH, JAPYTHUMH COJIIMHU. JKECTKOCTH BOJBI M CLIOCOOBI €&
YCTPaHEHHS.

I'mapoaus. Ilonstue ruapommsza. [maponmu3 comeil um ero kiaccuukanus: OOpPaTUMBIA |
HEOOPAaTUMBIH, IO aHUOHY H 1O KaTHOHY, CTYIEHYAThI. Y CHIIEHUE U TO/IaBJICHUE 00paTUMOTrO

ruaponusa. HeoGpaTumblil ruiponan3 OMHAPHBIX COETUHECHUM.
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JdemoncTpanuu. CpaBHEHHE 3JIEKTPOIPOBOJHOCTH pacTBOPOB 3JIEKTpoiIUTOB. CMeleHue
paBHOBECHS AMCCOIUAIUH CIa0bIX KUCIOT. HAMKATOPHI M U3MEHEHHWE X OKPACKH B Pa3HBIX
cpenax. B3aumoneicTBHE KOHIIEHTPUPOBAHHBIX Aa30THOM M CEPHOM KHCJIOT, a TaKkKe
pa30aBiIEHHON a30THOM KUCJIOTHI ¢ Meabto. Peakuus «cepeOpsHOro 3epkajiay JJsi MypaBbUHOM
KUCJIOTHl. B3auMozencTBue aMMruaka 1 METUJIIAMUHA € XJIOPOBOAOPOIOM U BoJoM. [lonyuenue u
CBOMCTBa pacTBOpa rujpokcuaa Hatpus. IlomydeHue Mblia M M3ydeHUE CpPEAbl €ro pacTBopa
WHIUKaTOpaMu. [ uaponns kapOoOHATOB, CyIh(}HATOB U CHIIMKATOB MIEIOYHBIX METAJIJIOB, HUTpATa
ceuHna(ll) nom nuHKa, XJI0pHUIa AMMOHUS.

JlabopatopHble onbIThl. Peakiuu, uaymme ¢ oOpa3oBaHMEM OCajKa, Ta3a WM BOABI, A
OpPraHWYEeCKUX U HEOPraHUYECKUX 3JeKTpoauToB. CBOICTBA COJSTHOW, pa30aBiIeHHONW CEpHOU U
YKCYCHOM KHucoT. B3auMopeiicTBue ruapokcuna Hatpusi ¢ cossimu: cynbdatom menu(ll) u
xyopugoM ammonus. [Tomydenue u cBoiictBa ruapokcuaa meau(Il). CBolicTBa pacTBOpOB coJiei
cyabpata meau u xyopuga xenesa(lll). MccnemoBanue cpeabl pacTBOPOB € IMOMOILIbIO
UHIMKATOPHOM OyMmaru.

IIpakTuueckas padora 5. MccienoBanue cBONCTB MUHEPATIbHBIX U OPraHUYECKUX KUCTIOT.
[Tpaktnueckass pabora 6 «[lomydeHue coJsiel pas3IMYHBIMH CIHOCOOAMH M HCCIEIOBAHHE HMX
CBOMCTBY

[Ipaktuueckast pabota 7» ['uapoan3 opraHNYECKUX U HEOPraHUIECKUX COCTUHEHUID)

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBHUTEJIBHBIE ITPOLHECCHI (94)
OKHCIMTENbHO-BOCCTAHOBUTEJIbHbIE peakumu. [TonsTne 00 OKHCIIUTENBHO-
BOCCTAHOBUTENbHBIX peakiusax. CteneHb okuciaeHud. [Ipoiecchl OKMCIEHN S U BOCCTAaHOBJICHHUS.
Baknelimme OKHCIMTETN U BOCCTAHOBUTEIU. MeETO/ 3JIEKTPOHHOTO OayiaHca /i COCTaBIICHUS
YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuil. MeTonbsl HOHHO-3JIEKTPOHHOIO
Oananca (Meron moxypeakuuii). OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC TOTEH IIHAJIBI.
JuekTposm3. [loHATHE »>ieKkTpoiM3a KakK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO Ipoliecca,
IPOTEKAOUIEr0 Ha 3JIEKTPOAAX. DIIEKTPOJIN3 PACILIABOB JIEKTPOJIUTOB.

DJIEKTPOJIM3 PACTBOPOB JJIEKTPOJMTOB C HHEPTHBIMU 3JIEKTPOAAMHU. DJIEKTPOJIU3 PACTBOPOB
JJEKTPOJIMTOB C W AKTUBHBIM  aHomoM. lIpakThdeckoe  3HA4YeHUE  DIEKTPOJIM3a:
AIIEKTPOXUMHUYECKOE TMOJydYeHUE BEIIECTB, AJICKTPOXUMHUYECKAsh OYUCTKA (paduHUpPOBAHUE)
METaJUIOB, T'aJIbBAHOTEXHUKA, TaJbBaHOIIACTHUKA, FaJbBAHU3ALIUS.

XuMuyeckue HMCTOYHMKM ToOKa. [anbBanmveckue sjieMeHThl. CTaHIAapTHBIA BOJOPOJHBIM
anektpoa. CTaHmapTHBIE AJIEKTPOAHBIE MOTEHIUAIbl. COBpEeMEHHbIE XUMHYECKHME HCTOYHUKHU
TOKa: OaTapedku U aKKyMYJISATOPBI.

Koppo3usi MeTa/j10B M cnioco0bl 3alUThLI 0T Heé. [loHsaTre o koppo3uu. Buasl koppo3uu mo

XapaKTCPy OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX IMPOICCCOB: XUMUYCCKAA U IJICKTPOXUMHNYCCKAA.
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Crioco0Obl 3alIMTH METAJUIOB OT KOPPO3UU: MPUMEHEHHE JIETHPOBAaHHBIX CIUIABOB, HAHECEHUE
3alIMTHBIX  TOKPBITUHA, W3MEHEHME COCTaBa WJIA CBOHCTB  KOPPO3MOHHOW  CpEnbl,
ANEKTPOXUMHUYECKUE METObI 3AIIUTHI.

JdemoncTrpanuu. BoccranoBnenue oxcupaa memu(ll) yrimem m Bomopomom. BoccranoBnenue
quxpomaTa Kajlus JTHIOBBIM cnUpToM. OKHUCIUTENbHBIE CBOWCTBA JUXpoMaTa Kajus.
OxucrneHue anpaeruia B KapOOHOBYIO KHCIIOTY (PEaKIusl «CepeOpsTHOTO 3epKaiay UIH PeaKius
¢ ruapokcunom wMemu(Il). Dnektpomm3 pactBopa cymbdata wMenu(ll). CocraBnenue
rajbBaHUYECKUX DJIEMEHTOB. KOppo3ust METAaNIOB B Pa3JIMYHBIX YCIOBUSAX U METOJIbI 3aIIUTHI OT
HEE.

JlabopaTopHbie onbIThl. B3auMoelicTBUE METAJUIOB C HEMETAJUIAMH, & TAaKXKE C pacTBOpPaMH
cojie M KUCIOoT. B3aumonelcTBue KOHIIEHTPUPOBAHHBIX CEPHOW M a30THOM KHUCIIOT C MEIbIO.
OxkuciuTenbHbIE CBOMCTBA I€pMaHraHaTa Kajds B pa3iMuHbIX cpenax. O3HakOMIIEHHE C
KOJUIEKITM el XUMHYECKUX HCTOYHUKOB TOKa (0aTapelku, CBUHIIOBBIC aKKYMYJISITOPBI U T. 1I.).
TEMA 7. HEMETAJLJIBI (234)

Boaopoa. [IBoiicTBEHHOE NOJIOKEHHE BOAOPOJAa B IMEPUOAMYECKOM CHUCTEME XUMUYECKUX
anemenToB: B |-A u VII-A rpynnax. M3oTonsl Bogopoaa.

Haxoxnenue B npupone. CtpoeHue MoiekyJbl, GU3nYecKue CBOMCTBa. XUMHUYECKHE CBOWCTBA
BOJIOPO/Ia: BOCCTAHOBUTEINBHBIE (C O0Jee 3EeKTPOOTPULIATEIbHBIMI HEMETAJUIaMU, C OKCHAAMHU
METaJUIOB, TUIPUPOBAHNE OPraHMYECKUX BEIIECTB) U OKUCIUTENbHbIE (¢ MeTalutlamu |-A u |1-A
rpynn). [lonyuenue Bomopoaa: B nabopaTtopuu (B3aMMOACHCTBHEM KHCIOT C METaJlJlaMHu) U
MPOMBINUIEHHOCTH (KOoHBepcueit). [Ipumenenue Bogoposa.

Ianorensl. Dnementsl VIIA-rpynmnbel — rajgoreHbl: CTpOSHHE aTOMOB W MOJIEKYJI, TaJOTCHBI-
MPOCTHIE BEUIECTBA, COCIMHEHHUS: CPABHUTEIIbHAS XapaKTepUCTUKA.

lasorensl B mpupoje. 3aKOHOMEPHOCTH H3MEHEHHsS (U3MUYECKHMX U XUMUYECKUX CBOMCTB B
VIIA-rpynne: B3auMOAEWCTBHE TajOreHOB C MeTalylaMHM, HEMETallaMH, CO CIOXKHBIMU
HEOpPraHWYECKMMHU U OpraHUYeCcKUMHU BenlecTBaMu. [loydyenne u npuMeHeHue rajJoreHoB.
Crpoenne Mosiekyn M (U3MYECKHE CBOWCTBA TraJOr€HOBOAOPOAOB. XMMHYECKUE CBOMCTBA
rajoreHOBOJOPOAHBIX  KHCIOT: KHUCJIOTHBIE CBOWMCTBA, BOCCTAHOBHUTEIHHBIE CBOWCTBA,
B3aMMOJICKCTBHE  C OpraHUYeCKMMHM  BemiectBamu.  llonydueHue  rajioreHoBOAOPOJIOB.
lNanorennnpl. KauecTBeHHbIE peakMy HA TaJIOT €HU/1-U OHBI.

Okcuapl xnopa. Kucnopoaconepxaiue Kuciaotsl xiopa. Conu KUCIOPOICOAEPKAIMX KUCIOT
xsopa. [Tonyyenne n mpuMeHEeHNE BaXXHEHITNX KHUCIOPOIHBIX COSIUHEHUN XJIOpa.

Kucaopoa. Obmas xapakrepucTuka 31eMeHTOB VIA-rpynmsl.

Kucnopoa: HaxoxaeHnue B npupoje, noiaydeHue (J1adopaTopHbIe U MPOMBIIIIEHHBIE CIIOCOObI) U

¢buznyeckue cBoNCTRA.
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XUMHYECKHe CBOWCTBA KHCJIOPOAA: OKHCIUTENbHBIE (C IPOCTHIMU BEIIECTBAMH, C HHU3LIMMH
OKCHJIaMH, C OPraHMYECKMMU M HEOPraHMYECKMMHU BEIIeCTBAaMU) M BOCCTAHOBHUTENbHbIE (C
¢dbropom). ObsacTi TpUMEHECHUSI.

O30H. Haxoxzaenue B npupoje. Puznueckue 1 XUMUYECKHE CBOMCTBAa 030HA. Ero monydenue u
npumeHeHue. Posib 030Ha B ®KUBOM MIpUpO/IE.

CrpoeHne MOIEKyJbl TEPOKCHAAa BOAOPOIA, €ro (QHU3UYECKUEe M XUMHYECKHE CBOHCTBA
(OKHCIUTENFHBIE M BOCCTAaHOBUTENBHBIC). [lo/lydeHrne u mpruMeHeHrne TepoKCcHaa Bo0poa.
Cepa. Haxoxnenue cepbl B mpupoje. BameHTHbIe BO3MOKHOCTH aTOMOB CEpbl. AJIIOTPOIHUS
cepbl. Pu3nyecKkue CBOMCTBa pOMOMUECKOM cepbl. XUMHUYECKHUE CBOMCTBA CEPBI: OKUCIUTEIbHBIE
(c MeTtasmamMu, € BOJOPOAOM U C MEHEE JJIEKTPOOTPULIATEIILHBIMU HEMETaJUlaMH) H
BOCCTaHOBUTEIIbHbBIE (c KHUCIJIOPOOM, KHCJIOTaMU -OKUCIIUTEISIMHU), peakuuu
JTUCTIPOTIOPLUOHUPOBaHUS (co mmenoyamu). [lomyuenue cepsl U 007aCTH TPUMEHEHUS.

CrpoeHue MoJIeKyJdbl U CBOMCTBAa CepoBOAoOpoja: (u3nueckue, (U3NOJOTUYECKHE U
xumudeckue. CepoBo0po], KaKk BOCCTAHOBUTENb, €ro NojiyueHue u npuMmenenne. Cynbhuasl u
UX XUMUYecKre cBoicTBa. PacnosHaBanue cyibua-uOHOB.

CepHUCTBII ra3, ero (U3NYECKUe CBOMCTBA, NOJYyUYCHHE U IPUMEHEHHEe. XUMUYECKUEe CBOIMCTBA
okcuza cepoi(IV): BoccTaHOBUTENBHBIE (C KUCIOPOIOM, OPOMHOM BOJIOM, IIEPMAHTaHATOM KaJus
U CEpPOBOIOPOJIOM) U CBOMCTBA KHUCIOTHBIX OKCHUAOB co mienoyamu. CepHucTas KUCIOTa U e
COJIH.

CepHblii aHTHUAPUJI, €ro (U3HYECKHE CBOWCTBA, IMOJYYECHHE M IPUMCEHCHHE. XUMHUYCECKUE
cBoiictBa okcuaa cepbl(VI), KaKk OKHUCIHMTENI W THIUYHOTO KHCIOTHOTO okcuaa. CepHas
KHCIIOTa: CTpOEHHWE W (Pu3MUecKkue CBOWCTBA. XMMHYECKHME CBONCTBAa pa30aBJICHHON CEpHOM
KHUCIIOTBI: OKHCJIMUTEIbHbIE U OOMEHHBIE M OKHCIHUTEIbHBbIE CBONCTBA KOHIICHTPUPOBAHHOM.
[Tony4yenue cepHOW KHCIOTHI B MPOMBIIUIEHHOCTH. (OOJAaCTH MPUMEHEHUS CEPHOM KHUCIOTHI.
Cynbdatel, B TOM uncie u Kynopockl. ['uapocynbdarsl. Ou3ndeckrue U XUMUYECKHE CBOICTBA
coJieil cepHol KucIoThl. Pacrio3HaBaHue cyab(aT-aHHOHOB.

A3o1. OOu1ast xapakTepucTuka 3jeMeHToB VA-rpynmnsl. A3oT. Ctpoenue atoma. HaxoxaeHue B
npupoze. dusnyeckue cporicTBa. OKHCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE CBOKCTBA. [lomydenune
U IpUMEHEHHE a30Ta.

Crpoenue MoIeKyJbl aMMHaka, ero ¢u3udeckne cBorcTBa. OOpazoBaHHE MEKMOICKYISPHON
BOJIOPOJHOM CBS3M. XMMUYECKHE CBOMCTBA aMMHUaKa Kak BOCCTaHOBUTEIA. OCHOBHbBIE CBOMCTBA
aMMHaka Kak  oJJeKkToHojoHopa. KowmmiekcooOpazoBaHue ¢ yyacTHeM  aMMHaka.
B3anmoneiicTBrue aMMHuaka ¢ OpraHMYE€CKMMHU BEILIECTBAMHU U C YIJIEKHCIbIM ra3oM. [lonydenue
U npuMeHeHne ammuaka. Colli aMMOHUS: CTPOCHHE MOJEKYJ, (U3HYECKHEe M XHUMHYECKHE

CBOM CTBa, IPUMCHCHHC.
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Coneob6paszyromue (N203, NO2, N2Os) u Heconeobpasyromue (N20, NO) okcuasl. X cTrpoeHue,
(bu3nYecKue 1 XUMUIECKHE CBOICTBA.

A3oTHCTast KUCTIOTA U €€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS JBOWCTBEHHOCTh. COJIM a30TUCTOM
KHUCIOTBl — HUTpUTHL. CTpoeHue MOJIEKYJbl U (U3NUYECKHE CBOMCTBA a30THOW KHUCIOTHI. E&
XMMHMUYECKUE CBOMCTBA: KMCJIIOTHBIE M OKHCIUTENBHBIE B PEAKIIMSX C METAJUIAMU U HEMETAIIJIAMH,
pEaKIK CO OPraHMYECKUMHU U HEOPraHUYECKUMU COeAMHEHNAMU. [lomyueHne a30THOM KUCIOThI
B IPOMBIIINIEHHOCTHU U J1abopaTopuu U e€ nmpuMeHeHne. HUTpaThl (B TOM YHCIE U CETUTPBI), UX
¢busnyeckue M XUMUYECKHE CBOMCTBa. Tepmuueckoe pas3nokeHHe HUTpaToB. lIpumeHenue
HUTpPATOB.

®ochop. Crpoenue aroma u amiorponus ¢(ocpopa. duznueckue CBOICTBA AIOTPOIHBIX
MoaubUKaIUKd U UX B3aUMOIEpexopl. XUMHUYECKHe cBoWCTBa docdopa: OKUCIUTENbHBIE (C
MeTallJlaMH),  BOCCTaHOBUTEJbHBIE (C  OOJiee  DIEKTPOOTPULIATENbHBIMU  HEMETaJlJIaMH,
KHCIIOTAaMU-OKHU CITUTEIISIMHU, OEPTOJIETOBOM COJIBIO) U AUCIIPONOPLIHOHUPOBAHUSA (CO MIEI0YaMu).
Haxoxnenue B npupoze u ero nonydenue. @ocoul, ero crpoeHre U cBOMCTBa.

Oxkcunbl docdopa(lll) u (V). dochopHbie KUCIOTHI, UX GU3NUECKUE U XUMHUYECKUE CBOWCTBA.
[Tonyuenue u npumenenne opropocopHoit kucnorbl. Comu opToochOopHO KUCIOTHI U UX
MIPUMEHEHUE.

Yraepoa. Yriaepox — snemeHT [VA-rpynmnel. AmioTponHble MoIu(pUKAIMKM YIriepoja, UX
nonydeHue u ceorictea. CpaBHEHHE CBOMCTB aMasa U rpaduTa.

XUMHYECKHE CBOMCTBA yriepoja: BOCCTAHOBUTEJbHBbIE (C TraJloreHamMH, KHCIOPOAOM, CEpOM,
azoroMm, Bojod, okcunomM Menu(Il), KuCIOTaMU-OKUCIUTENSAMHU) U OKHUCIHTENIbHbIE (C
MeTaJlJIaMH, BOZOPOJOM U MEHEE 3JIEKTPOOTPUIIATEIbHBIMU HEMETalIaMu). YTJIepo]l B IPUPOIeE.
Oxcup yraepoaa(ll): crpoenue mosekyibl, CBOICTBa, MOTy4EHUE U IPUMEHEHHE.

Oxcup yraepoaa(lV): crpoenne MoseKysibl, CBONCTBA, MOJY4EHUE U IPUMEHEHUE.

VYronbHas kuciaota U e€ Coilu: KapOOHAThl M THAPOKAPOOHATBI, — WX TPEACTABUTEIN U
IpPUMEHEHHE.

Kpemumnii. Kpemuuii B npupone. Ilomyduenne u npumeHeHue kpemHus. Dusnueckue Hu
XMMHUYECKHE CBONCTBA KpPUCTAJUNIMYECKOI'0 KPEMHHUSA: BOCCTAHOBHUTENbHBIE (C TajoreHami,
KHCIIOPOAOM, PACTBOpaMU I1I€JI0UEl U MJIaBUKOBOW KHCIOTHI) U OKUCIIUTENbHBIE (C METaJJIaMu).
Oxkcun kpemuus(lV), ero coiictBa. KpemuueBas kucinora u e€ comu. CunmkarHas
MIPOMBILLIJICHHOCTb.

Hemoncrpanuu. [lonydyenne Bomopona u ero cpoiictBa. Komnekuus «I'amoreHsl — MpocThie
BelecrBay. [lonydeHne xiopa B3aMMOAEHCTBUEM I€pMaHIraHaTa Kajus C COJISTHOM KHUCIIOTOW.
[Tonydyenue consiHOM KUCIOTHI U €€ cBoicTBAa. OKHUCIUTEIbHBIE CBOWCTBA XJIOPHOM BOJIBI.

OTtOenuBaromiee aeiicTBue xaBeiaeBod BoAbl. ['opeHre cnuuky. B3pbIB meTapabl UM MUCTOHOB.
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[Tonyyenue xucimopoaa pa3ioKEHHEM MEpMaHraHata Kaiauss ¥ HuTpata Hatpus. [losyuenue
OKCHJIOB M3 MPOCTHIX U CIOKHBIX BellecTB. OKHUCIEHNE aMMUaKa ¢ IOMOIIbI0 HHIUKATOpa U 0e3
Hero. PasynoxeHue nepokcuaa BOIOPOAA, €ro OKUCIMTENBHBIE CBOMCTBA B PEaKUUU C
ruapokcuiom xene3a(ll) 1 BocctaHOBUTENbHBIE CBOMCTBA C KUCIBIM PacTBOPOM IE€pMaHIraHaTa
kanus. ['openue ceppl. B3aumozeicTBue cepel C METaUIaMU: aJFOMUHUEM, LIUHKOM, >KEJIE30M.
[Tony4yeHue cepoBOAOPOAA M CEPOBOIOPOTHON KHUCIOTHI. J[OKa3aTeiabCTBO HAMU4Us CYJbQHI-
noHa B pacTtBope. KauecTBeHHbIe peakiuu Ha cyiab(QUT-aHHOHBL. CBONCTBAa CEPHOM KHCIOTHI.
KauecTBeHHBIE peakiuu Ha CylIbQHUT- U cyabdarT-aHHOHBI. CXeMa MPOMBIIIICHHON YyCTaHOBKH
(GpakIMOHHOW TeEperoHKd Bo3ayxa. [lomydeHne uW  pas3lioKEHHE XJIOpUAA AMMOHHUSL.
KauectBeHHass peakuuss Ha uHOH amMmoHus. [lomydenue okcuga asora(IV) peakuwmeit
B3aMMOJEHCTBUSA MEIM C KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTOM. B3ammoneicTBue okcuaa
azota(IV) c Bonmoi. Pa3noxenne HuTpara HaTpusi, ropeHue 4€pHoro nmopoxa. ['openue docdopa,
pactBopenrne okcuaa Qochopa(V) B Bome. KauecrBennas peakumst Ha QocdaT-aHUOH.
Komnekmuss mMunepanbHbIX yaoOpenuil. Komjekius NOpuUpOIHBIX COEIWHEHUW yriepoja.
Kpucrammueckue pemérku anmasa u rpaduta. Ancop6uus okcuna azota(lV) ak THuBUpOBaHHBIM
yriaeM. Boccranosienue okcuaa Menu(Il) yriaem. O3HakomieHHE C KOJUIEKIIMEH MPUPOIHBIX
CWJIMKaTOB WM NPOAYKIMEH CHWJIMKATHOW MPOMBIIIIECHHOCTH. [lomydeHne KpeMHUEBOW KHCIOTHI
B3aMMOJICHCTBMEM pAacTBOpa CHJIMKAaTa HaTPUs C CUIbHOM KHCJIOTOH, paCTBOPEHHE KPEMHHMEBOM
KHUCIJIOTHI B IIEJIOUH, Pa3JI0KEHUE IIPH HArPEBAHUU.

JlabopaTtopHble onbIThbl. KauecTBeHHbIE pEaKIUMU Ha TalOreHUJ-UOHBI. (O3HAKOMIIEHHE C
KOJJIEKIIMEeH MNpUPOIHBIX coenvHeHU cepbl. KadecTBeHHas peakuus Ha CynbQar-aHHOH.
[Tony4yenue yriaekucioro rasza, B3aMMOZAEHCTBHE MpaMopa C COJISTHON KMCIIOTOW U MCCIEI0BAHNE
ero ceoiicTB. KauecTBeHHas peakiys Ha KapOOHAT-aHUOH.

IIpakTnyeckas padora 8. [lonyyeHne oKCHIOB HEMETAJIIOB U MCCIIEIOBAHUE HX CBOMCTB.
IIpakTuueckas padora 9. [lonydeHue ra3oB U UCCIETOBAaHUE UX CBOWUCTB.

TEMA 8. METAJLJIBI (17 1)

Hlesouynbie Mera/ibl. [lonoxkeHHE MIETOYHBIX METAUIOB B IEPUOJUYECKON CHUCTEME
anemenToB JI. . MeHnneneeBa M CTpOCHME UX AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS
(U3NYECKUX U XMMHYECKHUX CBOMCTB B 3aBUCUMOCTH OT ATOMHOT'O HOMEpa MeTajuia (M3MEHEeHue
IJIOTHOCTH, TEMIEpaTyp MJaBJICHUs U KUIEHUS, peakiuii ¢ Bojaoi). EnnHudynoe, ocoOeHHOE U
of111ee B peakiusax ¢ KUCIOPOIOM, IPYTUMH HEMETallaMH, KUJKUM aMMHAaKOM, OpraHU4eCKUMHU
1 HEOPTaHMYECKUMHU KHCIOTAMH U Jp. cOeNUHEHUsIMHU. HaxoxaeHne B Mpupoje, UX MOaydeHHe
Y IPUMEHEHUE.

Oxkcunpl, ux nosydyenue u ceorcrea. ll€noun, ux cBoiicTBa U MpUMeEHEHUE.

Comm IICJIOYHBIX METAJJIOB, UX MMPCACTABUTCIIM U 3BHAYCHUC.
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Metanasi IB-rpynnbi: meas u cepedpo. CTpoeHre aTOMOB MEIU U cepedpa.

dusznueckre 1 XMMUYECKHME CBOMCTBA 3TUX METAJUIOB, UX IOJIy4eHHE M NpUMeHeHue. Menp u
cepeOpo B mpupoe.

CaoiicTBa u npuMeHeHHne BakHenmmx coenunennit: okcuao meau(l) u (1), cepedpa(l); coneit
memu(ll) (xmopuaa u cyneara) u cepedpa (hropuaa, HUTpaTa, XpoMarta U alerara).

Bepuaanii, mMarHuii W mEI0YHO3eMeJbHbIe MeTaJIbl. [loloXeHne B TEepUOUYECKOU
cucreMe »diemeHToB /J[. . MenneneeBa u crpoeHus aToMoB MeTauioB || A-rpynmsl.
Haxoxnenue B mpupojne, moixydeHHe, (U3NUYECKHE M XMMHYECKHE CBOWCTBA, MPUMEHCHHE
IEIIOYHO3EMENBHBIX METAJNIOB M WX BAXKHEUIIUX COCIUHEHHH (OKCHUIOB, THUAPOKCUIOB H
COJICH).

BpemenHas M mocTOsiHHasg XECTKOCTh BOABI U CHOCOOBI yCTpaHEHUS KaXJIOro W3 THIIOB.
Hounursl.

unk. Ilonoxenue B mepuoanveckon cucreme snnemeHToB /. . MenaeneeBa u crpoeHus
aToMOB ITMHKa. Ero ¢usnueckne u xumuueckue cBoictBa. Haxoxaenue B npupose, morydeHue
Y IPUMEHEHHE LIMHKA.

Oxkcugl, THAPOKCU U COJIM IIUHKA: UX CBOMCTBA U IPUMEHEHUE.

Amomunuii. [Tonoxxenue B nepuoandeckor cucreme sinemeHToB . 1. MenneneeBa u crpoeHus
atoMoB amomuHus. Ero ¢usnuecknme W XuMHYECKHME CBoOWcTBa. HaxoxaeHue B mpupone,
MOJIyYeHHE U IPUMEHEHHE aATFOMUHUSL.

Oxkcup, TUIPOKCUI U COJHM AJTIOMUHUA (B KOTOPHIX AIOMMHUI HaXOAUTCS B BHJIE KaTHOHA U
AJFOMUHATHI): UX CBOMCTBA U IpuMeHeHue. OpraHnyecKrue COeTMHEHUS aTFOMUHMUS.

Xpom. llonoxkenne B mepuoanueckon cucreme snemeHToB [[. 1. MenaeneeBa m crpoeHud
aToMoB Xxpoma. Ero ¢pusnueckue u xummuueckue cBoiictBa. Haxoxxaenue B npupojie, moaydyeHue
Y IPUMEHEHHUE XpoMma.

CBolicTBa, MOJy4YE€HUE U IPUMEHEHUE BaXKHEUIINX COEIUHEHUS XpOMa: OKCHJIOB U THIPOKCHU]IOB
XpoMa, IUXPOMATOB U XPOMATOB LIETOYHBIX METAJJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJIOB M THUJIPOKCHJIOB XpPOMa OT CTEIEHU €ro
OKHUCJICHHS. XpOMAaThl U TUXPOMATHI, UX B3AUMOIIEPEXO/Ibl U OKHCIIUTEIbHBIE CBOMCTBA.
Mapraneun. ITonoxenue B nepuoandeckoit cucreme 3neMenToB /. 1. MenieneeBa u cTpoeHus
atoMoB MapraHina. Ero d¢usumueckue M XMMHUYECKHE CBoWcTBa. HaxoxkaeHwe B TpUpPOE,
MOJYyYEHHUE U MTPUMEHEHHE MapraHua.

[Tonyuenune, cBOWCTBAa M MPUMEHEHUE BAXHEUIIMX COEAWMHEHUW MapraHia: OKCHUIOB H
THJIPOKCHJIOB, COJICH MapraHia B pa3nu4Hoil crterneHu okucieHus. Comu mapranna(VII),

3aBHCUMOCTD UX OKHCIUTEIBbHBIX CBOMCTB OT Cpeabl paCTBOpA.
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Keae3zo. Ilonoxenue B nepuoaunueckoil cucreme snemenToB JI. 1. MenneneeBa u ctpoeHus
aToMOB JxeJe3a. Ero ¢pusnueckne u XuMuuecKkue cBoiicTBa. HaxoxkieHue B mpupoie, moaydecHue
(uyryHa u cTtanu) M npuMeHeHue skene3a. [lonaydyeHue, cBOiicTBa M NMPUMEHEHUE Ba)KHEHIIUX
coenqunenuii xeneza(ll) u (Ill): okxcmumoB, rumpokcumo, comei. KommiiekcHbie coequHeHUs
Kenesa.

JemoncTpamuu. OO0pa3ibl IIEIOYHBIX METAUIOB. B3amMmojelcTBHE IIEIOYHBIX METAJIOB C
BO/IOH. Peakiius okpaliBaHus MJIaMEHHU COJISMH IIETOYHBIX MeTaiioB. O0pa3sibl meTamioB |1 A-
rpynnel. BzaumoseiicteBue Kanbiys ¢ BOAOM. ['opeHre MarHus B BOAE U TBEPAOM YTIIEKHUCIOM
raze. KauecTBeHHbIE peakIMM Ha KaTHOHbI MarHus, Kaiplus, Oapusi. Peakuum okpammmBaHus
mamMeHu coiasiMu MetauioB |IA-rpynmel. [Tomyuenune sx€CTKOM BOJIBI U yCTpaHEHUE )KECTKOCTH.
[Tonyyenne um wuccienoBanue cBoucTB ruapokcuaa xpoma(lll). OxuciauTenbHbIE CBOMCTBA
nuxpomata kanus. OKHCIUTENbHbIE CBOWCTBA MEepMaHranara kaiaus. JlabopatopHsbie ONbITHI.
KadecTBenHbIe peakiuu Ha KaTHOHBI MEIU U cepedpa

[Tonydyenne u wuccieqoBaHHE CBOWCTB THAPOKCHAA LHUHKA. B3auMmopaeicTBhe allOMUHHS C
pacTBOpaMH KucCIOT M Iuenoued. IloaydeHue um m3ydeHue CBOMCTB T'MAPOKCHUIA ATFOMHHMS.
Komneknust  xenezocopepxamux pyd, 4YyryHa U craiad. lloiydeHue HepacTBOPUMBIX
TUJPOKCUJIOB JKeJie3a U U3yUeHre UX CBOMCTB. [lomydeHre KOMIUIEKCHBIX COEIMHEHUI K ee3a.
IIpakTuyeckass padora 10. Pemenue skcnepuMeHTadbHbIX 3agad mo Teme «llomyueHue
COCIMHEHHUN METAJIJIOB U U CCIICIOBAHUE UX CBOMCTBY.

XuMHUS W TPOOJIEMBI OXPaHbI OoKpyKarltiel cpensl. OCHOBHBIC (DAKTOPhI XHMMHYECKOTO
3arpsi3sHEHHsI OKpyKaromieil cpenbl. OxpaHa atmocdepsl, BOITHBIX PECypCcoOB, 3eMEIbHBIX
PECYPCOB OT XUMHYECKOT O 3arps3HEHUS.

XvMHUSL M TIOBCEOHEBHas >KU3Hb uelioBeka. JlekapcrBa. Morwmme W YHCTSIIME CPEACTBA.
XWMHUYECKHE CPEACTBA TUTMEHBI M KOCMETHKH. MexXayHapoAaHas CHMBOJMKAa IO yXOAy 3a
TEKCTUJIbHBIMU W3JENUsIMUA. MapKiUpoBKa Ha yMaKOBKax MHUIIEBBIX MPOIYKTOB U HH(OpMAIIHS,
KOTOPYIO OHa cuMBoJu3upyeT. Pannonansnoe nutanue. [umessie 706aBku. OCHOBBI MUIIEBOM
XUMMWH.
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TemMaTn4yeckoe NJIAHUPOBaAHHE
Tematnyeckoe rIaHUpOBaHUE PACCUUTAHO Ha 3 yaca B Heaemo, 99 yacos B rof.

No | Temsl KommuectBo B tom uncne
4acoB
ITo paboueii | [IpakTraeckux | KoHTpOmIbHBIX
porpaMme paboT pabot
1 | Crpoenue aroma 10 - 1(xpNel)
2 | XumHueckas CBSI3b U CTpPOCHHUE 10 1 1(xpNe2)
BEIIECTBA
3 | Hucnepcusbie CUCTEMBI u 9 2 1(xpNe3)
pacTBOPHI
4 | 3aKOHOMEPHOCTH  MPOTEKAHUS 9 1 -
XUMHUYECKUX PEAKLIHI
5 | XuMHueckre peakiuu B BOAHBIX 12 3 2( kp Ned+
pacTBOpax JTUArHOCTUY ECKast
Kp)
6 | OxucnurensHO- 9 - 1 (xpNe)
BOCCTaHOBUTEIBHBIE MPOLIECCHI
7 | Hemeramibl 23 2 1 (xpNe6)
8 | Hemerasuibl 17 1 1(xp Ne7)
Htoro 99 10 8

Texkymmii KOHTPOJIb YCTIEBA€MOCTH OCYIIECTBIISCTCS B CISAYIOMUX (HopMax:

a) yCTHas IPOBEPKAa — YCTHBIM OTBET OOYYArOIIETOCs HA OJMH WM CHCTEMY BOIIPOCOB B
dhopme Gecennl, cobecenoBaHMS.

0) mucbMeHHasi MPOBEepKa — MUCHbMEHHBIN OTBET O0YYaIOIIErocsi Ha OJWH WA CUCTEMY
BOIPOCOB (3a7aHuil).

K mnuceMeHHBIM paboTamM OTHOCSTCS: TEKyIIMe JOMAllHHE, CaMOCTOSTEIbHEIE,
MPAKTHYECKHE, KOHTPOJIBbHBIC paOOTHI, TJAOOPATOPHBIC OMBITHI, TECTUPOBAHUE (B paMKax Kaxa0i
TEMBI) U JPYToe.

B) KOMOMHUPOBaHHAs IPOBEPKa — COUETAaHUE MUCbMEHHBIX U YCTHBIX ()OPM MTPOBEPOK.

T') 3aIUTa MPOEKTOB, ITPE3CHTALIUN.

MOHUTOPUHT KadyecTBa 3HAHUHN, 00yJaIOMUXCsl TPOBOAUTCS IO YETBEPTSIM.

MoOHUTOPHHT Ka4yecTBA 3HAHUI 00y4aromuXxcsi NPOBOJUTCS MO MOJTYTOAUSM.

IIpomesxyTouHasi aTTecTALMA MO0 XUMHH [TPOBOJUTCS B OPME TECTUPOBAHUSI COTTIACHO
JIOKaJIbHOMY aKTy IIKOJBI.

Y4eOHO — MeTOANYECKOE O0ecIIeUeHHUE.

1. PaGouas mporpamma k nmuauu YMK O.C. I'aGpuensna. YrnyoneHHslidi ypoBenb. 10-11
kiaccel. — M.: TIpocBenienue, 2019 r.

2. O.C.I'abpuensn, Xumus 11 kmacc. Yuebuuk nns OVY. YriyOlieHHBIH ypoBeHb. M:
[Ipocsewmenue. 2022r.

3. O.C. T'abpuensH. HacronpHast kHMra y4uutens XuMmuu. Meroauueckoe mocobue. 11
kiacc. - M., Beprukains, 2019r.

4. Xumus. 11 xnacc: KorTponsHbIe U TpoBepouHbie padboTh! kK yuebnuky O.C.I'abpuensHa.
—M., IlpocBemenue, 2021r.
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I(aﬂenéapuo-m emamuiuecKoe nianuposanue

Homep Hara HasBanue pazzgena, tembl | OCHOBHBIE BUBI JEATEILHOCTH 00yUYalOIIUXCS ®opmupyemsie Y Y/ k pazneny
ypoka MIPOBENICHUS YpOKa, KOJTMYECTBO YaCOB (Ha ypoBHE Y4eOHBIX ICHCTBHI)
JIaH dakt
Tema 1. Ctpoenne atoma (10 yacoB)
1 06.09 Ctpoenue aTroma ApryMeHTHpOBaTh  NOHHMMAaHHE  CIOXKHOro | Jmunocrubie YV/I:
CTPOEHUS ~ aToMa W COCTOATENbHOCTH | OCO3HAHMe POCCHHCKOM TPk AaHCKOM
A3IMUHELX MO eﬂeﬁ OTPAKAIOIIINX 3TO HUIACHTUYHOCTH, IMaTPUOTU3Ma, YyBCTBa IrOPAOCTH 3a
p A > p 1 POCCHUHCKYI0 XMMMYECKYH0 HAyKy; TOTOBHOCTb K
cTpoeHue. XapaKTepu3oBaTh KOPIYCKYISAPHO- | ocosmanmoMy BBIOOPY nanbHeiimeit
BOJIHOBOM  Jyalu3M 4YacTUL[ MHUKPOMHPA. | o6pa3oBaTeNbHOM TpaeKTOpMH B BBICIICH IIKOIE,
Ha6mronats u OIKMCHIBATH XUMHUYECKUH | Tae XAMUS SIBJISICTCA npoduMpyroLei
9KCIIEPUMEHT C MOMOIIBI PYCCKOro si3bika ¢ | AMCHMIUIMHON, — yMCHHE — YIpPaBIATE — CBOCH
S3BIKA XHMHH IIO3HABaTCIIbHOU OCATCIbHOCTBIO, TOTOBHOCTH U
. CIOCOOHOCTh K 00pa3oBaHHWIO, B TOM HYHCIE
2 06.09 CrpoeHne aTOMHOTO siipa. | XapakTepu30BaTh CTPOCHHE AaTOMHOIO SUIPA, | camoobpazoBaHmio, HA TMPOTSKEHHH BCeil KH3HH
W3oromnsbl. HYKIJIOHBI. J[aBaTh COBPEMEHHOE OINPEICNCHHUE | CO3HATENHHOE OTHOUIEHME K  HEMPEPHIBHOM
pep y
SAnepHble peakuu MOHATHS «XUMUYECKUH 3JIeMEHT». Paznuuarp | 00pasosanuio KaK YCIIOBHIO YCIICIIHOM
HYKIIHBI, ©306apbl, H30TOIBL. npodeccnoHaNbHON u 00IIIeCTBEHHON
JACATCIIBHOCTH,
3 07.09 CocrosiHuE 27IEKTPOHA B XapakTepu3oBaTh COCTOSIHME DJJIEKTPOHA B ChOPMHEPOBAHHOCTS MEPOBO33PEHI,
arome. KBanrtoBbie yncna | atome. O000mAaTh TOHATHS «OPOMTANLY» U | COOTBETCBYIOIIETO COBPEMCHHOMY YPOBHIO
<<3JIeKTpOHHoe O6HaKO» PasBUTUA HAYKW XHUMUS; NPUHATHC U pealn3alus
4 13.09 CtpoeHue IIEKTPOHHBIX XapakTepu3oBaTh  CTPOCHUE  DJIEKTPOHHBIX | LCHHOCTCH 3/1601)030” n  Gesomachoro obpasa
JKHU3HU, COOJIFOACHUEC IIpaBHJI TCXHUKH
000JI04eK aTOMOB. 000JI04€K aTOMOB U OTPa)XaTh UX Ha UCbME C GesomacoeTy mpi §a60Te . P
DJEeKTpOHHBIE U [OMOILUBIO  DIIEKTPOHHBIX M JEKTPOHHO- | porecrnavy
ANEKTPOHHO- rpadguaeckux Gopmy Meranpeamernbie YV I
Fpa(l)I/IlIeCKI/Ie ~HUCIIOJIb30BAHUEC yMeHI/Iﬁ MU HAaBBIKOB pPa3JIMYHBIX
¢bopmybI(KOHUTYpaLHK) BUJIOB TI03HABATEIBHOIA, y4e6HO-
5 13.09 CtpoeHue atoma u [pennochiIKi  OTKPBITHS  TEPHOAUYECKOro | MCCICAOBATEIECKOM 1 IPOCKTHOM  ACATEILHOCTH,
o IIPUMCHCHHC
MEePUOINYECKUN 3aKOH 3aKkoHA. MeHueneeBcKkass M COBpEMEHHas |

.M. Menneneepa

(bOpPMYITHPOBKH MEPHOANYECKOT0 3aKOHA

OCHOBHBIX METOAOB TO3HAHUA JIA HWU3YyUYCHUA
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6 14.09 Crpoenue atoma u B3aumocBs3p mepuoIMYECKOro 3akoHa U
MEpUOINYECKast CHCTEMA MEepUOANYECKON cucTeMbl. DU3NUECKUN CMBICIT
JI.W. Menneneena CUMBOJIMKH NTEPUOTUYECKON CHUCTEMBI.
7 20.09 [Tono>xeHus sy1eMeHTa B V3MeHeHue CBOWCTB 3JIEMEHTOB B IEpUOAAX U
MepUONYECKOM cucTeMe | Tpymmax, Kak (yHKIUS CTPOCHHUS HUX aTOMOB.
u ero cpoiicTBa. 3HaueHue | [loHatue 00 PHEPruM MOHU3ALMHU U CPOJICTBA K
[IEPUOIUYECKOr0 3aKOHa | BJIEKTPOHY.
[epuogumanocts 170'¢ M3MEHEHHS
METAJJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
JJIEMEHTOB B Tpylmax H TMepuoaax, Kak
(GYHKIMS CTPOEHHUSI DJIEKTPOHHBIX 000JI0UeK
aTOMOB.
3Ha4eHue IIEPUOJUYECKOT O 3aKOHA
Y TIEPUOANYECKON CHCTEMBI.
8 20.09 Ob6o061eHmne u BrinonHeHre TeCTOBBIX 3a/laHUil Ha 3HAHUE
CHCTEMAaTH3alus 3HAaHUH | CTPOEHUS aToMa U 3aKOHOMEPHOCTH
1o teme «CtpoeHue M3MEHEHUS CBOWCTB 2JIEMEHTOB
atoma. [lepmonnuaeckuit ¥ 00pa30BaHHBIX MU BEIIECTB B 3aBUCUMOCTH
3aKOH M MepruondecKas OT TIOJIOXKEHUS B IEPUOINYECKON crucTeme.
CHCTEMa XHMHUYECKHX [ToaroroBka K KOHTPOJIbHOI paboTte
AIIEMEHTOB
JI. 1. MenneneeBay
9 21.09 KonTtponbsnas padora Ne 1 | [IpoBonuth pedaekcuto COOCTBEHHBIX
o teme «CtpoeHue JOCTHKEHMM B M3yYEHUU CTPOEHHsI aToMa.
aToma» AHanu3upoBaTh  pPE3yJbTaThl  KOHTPOJBHOMN
paboThI U
BBICTPAMBATh ITYTH JTOCTHXKEHUS JKEIaeMOro
YPOBHSI YCIENIHOCTH
10 27.09 AHanmn3 KOHTPOJIbHOU [IpoBonuth peduiekcuio COOCTBEHHBIX
paboTst Nel JIOCTHKECHUI B WU3Yy4ECHUU IpenmMera.

AHanM3upoBaTh  PeE3yJbTaThl  KOHTPOJBHOMN

Ppa3THYHBIX CTOpOH
JIEHCTBUTENHLHOCTH,

- BJIQJICHIEC OCHOBHBIMHU MHTCIICKTYaIbHBIMU
omepanusaMu: (HopMyITHpPOBKA THUIIOTE3bI, aHATH3 U
CHHTE3, CpAaBHCHUE M CHCTeMaTH3alus, 0000IIeHne
u KOHerTI/ISaLII/Iﬂ, BBISIBJICHUC HpI/I‘lI/IHHO-
CJICACTBCHHbIX CBHSCﬁ H ITOHUCK aHAJIOI'OB,

- TO3HaHHE OOBEKTOB OKPYXKAIOIIEr0 MHUpa OT
00111ero yepe3 0CoOeHHOE K eANHUYHOMY;

- YMCHHME TEHEpHUpOBaThb HJAEH U OIPEICNATh
CpelCTBa, HEOOXOUMBbIE IJIsl UX Peallu3allnu;

- yMEHHE CaMOCTOSITEIPHO OIpEeNsaTh LeNu,
3aJa4d  JEITEIbHOCTH MW COCTAaBIATH  IIJIAHBI
JIeSITeTbHOCTH, BBIOMpPATh CPENCTBA peaNn3aluu
mend W [OpUMEHSATh  HMX  Ha  INPAKTHKE,
CaMOCTOSITETIFHO OCYILECTBIISITh, KOHTPOJIHPOBATE U
KOPPEKTHPOBATh ACATEIEHOCTE;

- BJIa[ICHUE HABBHIKAMU ITO3HABATEIBHOMN pediiekcun
KaKk OCO3HAHHSA  COBEpLIAEMBIX JCUCTBUH U
MBICTUTEIBHBIX MPOIECCOB, HX pE3yIbTaTOB H
OCHOBAHUM, TPaHUI] CBOETO 3HAHWSA M HE3HAHWA,
HOBBIX TIO3HABaTCIbHBIX 3a1ad U CPEICTB UX
JIOCTHIKEHUS

- HCIIOJIb30BaHUC pa3nwm1)1x HNCTOYHUKOB JIA
MOJTYYSHUS] XUMHUYECKOH MH(pOpMAaIINK, TOHUMaHHEe

OKpYXaroIen

3aBUCHMOCTH coJiepKaHus u (hopMeI
MPEe/ICTaBICHUS uHbopMauu oT neneu
KOMMYHHUKAIIH U a/Ipecara;

- yMeHHe MIPOYKTHBHO o0marscs u

B3aMMOJIEICTBOBATE B  IPOLECCE COBMECTHOM
JIeATeNbHOCTH,

YUUTBIBATH ~ [O3MIMHM  JAPYTHMX  YYacTHHUKOB
JIeSITeTbHOCTH, 3 hexTuBHO paszpemarb
KOH()JIUKTEI,

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSTEIHHOMN
WHPOPMAIIMOHHO-TIO3HABATEIEHOM JEATEIEHOCTH, K
CaMOCTOSITEILHOMY TOUCKY METOJIOB  pelleHus
MPaKTUYECKUX 3ajad4, BKJTIOYas YMEHHE
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paboOThl M BBICTPAWBATh NYTH JTOCTHKEHUS
KEJTAaeMOTr0 YPOBHS yCIEITHOCTH

OPHEHTHPOBATbCS B  PA3NIUYHBIX  HMCTOYHUKAX
nHpOPMAIIHH,
KPUTHYECKH OLIEHMBaTh M  HWHTEPIPETHPOBAThH
MHQOpMAIMIO,  TONY4aeMyl0 M3  Pa3IM4YHbIX
HUCTOYHUKOB;

- yMEHHe HCIIOB30BaTh cpencrTsa
MH(OPMAIIMOHHBIX u KOMMYHHKaIMOHHBIX
texHonoruit  (manee - WKT) B pemienun
KOTHUTHBHBIX, KOMMYHHKaTHUBHBIX u

OpPraHM3alMOHHBIX ~ 33agad ¢ CcoOMoJeHHeM
TpeOOBaHUI PPTOHOMUKH, TEXHUKH OE30I1aCHOCTH,
THTUEHBI, PEeCcypcocOepeKeHUs, MPaBOBBIX U
9THYECKHX  HOPM, HOpPM  HH(OpPManMOHHON
0€301IacHOCTH;

- BJIaJICHHUE SI3bIKOBBIMU CPEJCTBAMHU, B TOM UYHUCIIE U
A3BIKOM XHMMUH, - YMEHHUE SICHO, JIOTUYHO M TOYHO
M3J1araTh CBOIO TOUKY 3PEHUSI, UCIIOIb30BATh
aJIeKBaTHBIC SI3BIKOBBIE CPEICTBA, B TOM YHCIE H
CHMBOJIbHBIC (XUMHUUYCCKHE 3HAKHU, (HOPMYJIBI I
YpaBHEHUS).

Ilpeamernsbie YY J{

-3HaHHE (TOHUMAaHUE) XapaKTEePHBIX IPU3HAKOB
BOXHEUIIINX XUMUYECKUX TOHSITHU;

-BBISIBJICHHE B3aMMOCBSI3M XHUMHYECKHMX ITOHATHI
JUisi  OOBSICHEHHsI COCTaBa, CTPOGHHMsS, CBOMCTB
OTZENbHBIX XMMHUUECKUX OOBEKTOB U SBJICHHI;
-IPUMEHEHUE OCHOBHBIX IOJIOXKEHUM XUMHUYECKUX
TEOpUH [UIsl aHaJIM3a COCTaBa, CTPOCHUSI U CBOMCTB
BEIL[ECTB U NIPOTEKaHUsI XUMHUECKUX PEAKIIUIA;
-yMEHHE KJIACCU(PUIMPOBATh HEOPraHMYECKUe H
OpTraHu4ecKue BeIlleCTBA o Ppas3IuYHBIM
OCHOBaHMSIM;

-YCTQHOBJICHHE B3aUMOCBSI3€H MEXIYy COCTAaBOM,
CTPOCHHEM, CBOICTBaMH, MIPAaKTHYECKUM
NPUMEHEHHEM W TOJY4YEHHEM  BaKHEHIINX
BEII[ECTB;

-3HAHHE OCHOB  XHMMYECKOH  HOMEHKJIATypHI
(TpUBHATBHOH W MEXKAYHapOJTHOH) M yMEHHe
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Ha3BaTh  HEOPTaHWYECKHWE W  OPTraHUYECKUE
COEIMHEHUS TI0

hopMmysie 1 Ha000POT;

-OMpECICHUE: BaJCHTHOCTH, CTCIICHH OKHCIICHUS
XHUMHYECKHX 3JICMCHTOB, 3aPsII0B HOHOB,

- YMCHHUE XapaKTepU30BaTh: S-,p- U d IJIEMEHTHI 110
ux nosnoxeHuro B [lepnoauueckoit cucreme /1. N.
Meneneena;

-00BsICHEHHE:

3aBUCUMOCTH CBOMCTB XMMHYECKUX DJIEMEHTOB U
UX COCOUWHEHUH OT TOJIOKEHHS DJJEMEHTa B
Ilepuoauueckoii cucreme .M. Menzaeneea;
-yMEHHE: TPOBOAWUTH PACUeThl IO XUMHUYECKUM
(dbopmynam ¥ ypaBHEHUSIM; TIPOBOJIUTH XMMUYECKHIA
JKCHEPUMEHT C COOJIIOAeHHEeM TpeOOBaHUH K
MpaBUIaM TEXHHUKH Oe30MacHOCTH Mpu padoTe B
XHUMHAYECKOM KaOMHETE.

TEMA 2. Ctpoenue BeniecTBa. /{lucnepcunie cucremsl (10 yacon)

11

27.09

HMonnag xumMnueckas
CBSI3b

XapakTepu3oBaTh XHMHYECKYIO CBSI3b Kak
pornece B3aMMOJICH CTBUS aTOMOB c
00pa3oBaHNEM MOJEKYJ, HOHOB U PaIUKAJIOB.
Knaccudunuposats XUMHUYECKUE CBSI3U.
VYcranaBnuBaTh 3aBUCHUMOCTh MEXKIY THUIIOM
XUMHUUYECKOHN CBSI3U M TUIIOM KPHCTAJIINYECKOU
pPELIETKH. XapakTepHu30oBaTh HOHHYIO
XUMHYECKYIO CBSI3b. [Iporuo3zupoBath
CBOMCTBa BCIIICCTB c HOHHOM
KPHUCTAJIJINYECKON PEIIETKOM.
KnaccuumupoBarh HOHBI 1O  pa3IMYHBIM
MpU3HAKaM.

12

28.09

KoBaneurnasa cBi3b

XapaKTepu30BaTh KOBAJEHTHYIO XUMUYECKYIO
cBsi3b. KimaccuduuupoBath 3TOT THI CBSI3U IO
pa3HbIM OCHOBAHHUSIM:

— 10 DJIEKTPOOTPHULIATEILHOCTH;

— MO Crmoco0y TEepPEeKPBIBAaHUST DJICKTPOHHBIX

Jluunoctusbie YY I

OCO3HaHUE poccuiickoi rpak1TaHCKOH
WJICHTUYHOCTH, NATPHOTHU3MA, YyBCTBA TOPJOCTH 32
POCCUICKYIO XUMHUYECKYIO HAYKY;

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY AayibHEHIIeH
00pa3oBaTeNbHOM TPACKTOPUU B BBICIICH INIKOIIE,
rIe XUMUS SIBIISICTCST npoduIHpyromei
JIACHIUTUIMHOM;

YMEHHME  YNpaBIATh  CBOCH  ITO3HABATEIHLHOU
JIeATeNIbHOCTBIO, TOTOBHOCTH M CIIOCOOHOCTH K
00pa30BaHHIO, B TOM YUCIE caMOOOPa30OBaHUIO, Ha
NPOTSHKEHUH ~ BCEH  JKHM3HH; CO3HATENIbHOE
OTHONICHHE K HENpEephIBHOMY OOpa30BaHUIO Kak
YCIOBHIO  YCHEIIHOW  NpPO(ECCHOHATLHOH |
OOIECTBEHHOW  [NIESITENIFHOCTH;  ydacTHe B
NpOoQUIBHBIX OJMMIIMAJaX pa3lIMdHBIX YPOBHEH B
COOTBETCTBHU C JKE€JTAaeMBIMU pe3yJlbTaTaMu U
aJIeKBaTHOW  CaMOOIEHKOH;  cOopMUPOBAHHOCTH
MHUPOBO33pEHHUs, COOTBETCBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAayKW XUMHUS; TPHHATHE W
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opbOuTaneii;
— I10 KPaTHOCTH; 110 MEXaHU3MYy 00Pa30BaHHS.
VYcTaHaBIuBaThL 3aBUCHUMOCTH MCKIOY

HOJIIPHOCTBIO MOJIEKYJIBI U €€ FeOMeTpHei

13 04.10 Kommnekcubie XapakTepu3oBaTh KOMIUJIEKCHBIE COEIMHEHUS
COEIMHEHHUS U X CTPOECHHUE
14 04.10 Knaccudukanus n Knaccudumuposatsb KOMIIJICKCHBIE
HOMEHKJIaTypa coequHeHus. HaspiBaTh 3TH coelMHEHUS B
KOMIUIEKCHBIX COOTBETCTBUM C IIpaBUJIaMH HOMEHKJIATYpPbI
COEIMHEHHNH, IUPAC.
JUCCOLIMAIUS UX B 3anuceIBaTh ypaBHEHUs peaxuui
pacTBopax. 3HaueHue JMCCOLMAIIMN KOMIUIEKCHBIX COEINHEHUH.
KOMITJIEKCHBIX PackpbIBaTh poJib KOMIUIEKCHBIX COEIUHEHUN
COEIMHEHUN B XUMHUYECKOM aHaJIu3€, IPOMBIIIIEHHOCTH,
npupoje
15 05.10 MerTaniauueckast OnucelBaTh  METAUIMYECKYI0  XUMHUYECKYIO
XUMHUYECKas CBA3b CBSI3b.
XapakTepu3oBaTh obue duznyeckue
CBOMCTBA METaJUIOB.
VYcTaHaBiIMBaTh 3aBUCUMOCTb MEXKIY BHJIOM
XUMHUYECKON CBSI3H, TUIIOM KPHUCTAJLINYECKOU
PELIETKU U CBOMCTBAMHU METAJIIOB
16 11.10 ArperatHble COCTOSHUS XapakTepu3oBaTb  arperaTHble  COCTOSIHUS
BEILECTB U (a30BbIE BEIIECTB  Kak  (yHKUMIO  ycIOBHH  HX
Hepexo/bl HaXOXJIEHUS B OKpYXKaloIleH cpene.
OnuceiBaTh B3aMMOCBS3b (DA30BBIX MEPEXOI0B
BEIIECTB.
PackpbiBaTh  poib  (a3oBBIX  IEPEXOJ0B
BEIIECTB B IPUPOJI€ U UCKYCCTBEHHOM Cpeze
17 11.10 MexMOoJIeKyJIpHbIE OnuceiBaTh BOJOPOJIHYIO CBSI3b W Pa3IN4aTh
B3aHMOJICHCTBUSL. €€ pa3HOBUIHOCTH.

peanm3anys LEHHOCTeW 340pOBOTO U 0GE3011acHOro
obOpa3a JKW3HHU, COONMIOACHHE TIPABWJI TEXHUKH
Oc3omacHOCTH Tpu  paboTe C  BEIIECTBaMH,
c(OPMHUPOBAHHOCTH IKOJIOTHUECKOTO MBILIICHUSI.
Meranpeamernsie Y'Y I

~HUCIIOJIb30BaHUC yMCHI/Iﬁ U HABBIKOB DPA3JIMYHBIX

BUJIOB MO3HABATEIILHOM, y4eOHo-
UCCIIEIOBATENBCKON U MPOEKTHOM JEATEIbHOCTH,
IPUMEHEHHE

OCHOBHBIX METOJIOB IMO3HaHMSA Al U3ydEHUs
Pa3IMYHbIX CTOPOH OKpYXarolen
JICHCTBUTEIHLHOCTH,

- BJIaJICHHE OCHOBHBIMH MHTEIJICKTYaIbHBIMU
orepasMu: (GOPMYIUPOBKA TUIOTE3bI, aHAIH3 U
CHHTE3 CpPaBHEHHE W CHCTeMaTH3aIus, 0000IIeHne
U KOHKPETH3aIHsl, BBISIBJICHHE  IPHYMHHO-
CIENCTBEHHBIX CBS3E€HM M IIOUCK aHAJIOIOB;

- YMEHHE CaMOCTOSITEIBHO OIpPEACNATh eI,
3a7aud  JEATEIbBHOCTH M COCTaBIATH  IUIAHBI
JICATENIHOCTH, BBIOMPATh CPEJICTBA peannu3aluu
LETU U

MPUMEHSTH UX HA MPAKTHKE, CAMOCTOSATEIIEHO
OCYIIECTBIIATH, KOHTPOJIUPOBATh M KOPPEKTHPOBATH
JIeATEILHOCTE;

- BJIa[ICHUE HABBIKAMU ITO3HABATENBHOMN pedrexcun
KaK OCO3HaHWS COBCPINACMBIX  JCUCTBUHA U
MBICIIUTEIBHBIX TIPOLECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, TpaHUI] CBOEro 3HAHUS U HE3HAHMUS,
HOBBIX TO3HABATENBHBIX 33Ja4 M CPENCTB HX
JIOCTHIKEHUS,

- WCIOJb30BAaHWE PA3JIMYHBIX HCTOYHUKOB IS
MOJYYSHUS] XUMHUYECKOH MH(pOPMAIIMK, TOHUMaHHe

3aBUCHMOCTH coziepKaHus u (hopmbI
MIPE/ICTABICHHS uH(pOpMaIIn oT Heneu
KOMMYHHKAIIIH U a/Ipecara;

- yMeHHe MIPOYKTHBHO oOmaTbest "

B3aMMOJIEIICTBOBATh B  MPOLECCE COBMECTHOM
JIeATEeILHOCTH,
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Bomopoanast cBsi3b XapakTepu3oBaTh ~ 3HAYCHHE  BOJOPOJHBIX
CBsI3eW sl omucaHus (PU3MUECKUX CBOMCTB
BEIICCTB U OpraHu3aIuu CTPYKTYPBI
OMOIIOINMMEPOB.
Paznmuuats THITBI MEXMOJIEKYIISIPHOT O
B3aMMO/ICH CTBUS BELIECTB.
18 12.10 [TpakTueckas padota CoOmonaTh IpaBUjia TEXHUKH 0€30MacCHOCTH
Ne 1 «Ilomyuenue npu pabore ¢ 1ab0paTOpHBIM 000PYAOBAHUEM,
KOMILIEKCHBIX HarpeBaTeNbHBIMH MPUOOpPaAMH, XUMUYECKIMHU
OpPraHUYeCKUX U peakTUBaMU. OKOHOMHO U  JKOJOTMYECKU
HEOPTaHUYECKUX IrPaMOTHO 00pamaThCs C HUMHU.
COCIMHEHUI U UccnenoBathb CBOMCTBa KOMILJIEKCHBIX
HCCIIEJOBAHUE UX COEJIMHECHHUI.
CBOICTB» Ha6mronars XUMHUYECKHE SIBJICHUS "
GUKCHpOBaTh  pe3yNbTaThl  HAONOJECHUH.
DopMyIHPOBAThH BBIBOABI HA X OCHOBE
19 18.10 Oo6o06menne u BbIMonHATE TECThl M yHpa)KHEHUs, peuiaTh
CHCTeMaTH3allvs 3HaHUW | 3a1a4u 1o Teme. KoppekTupoBaTh CBOM 3HAHUS
1o TeMe « XUMHUIecKas U YMEHHS B COOTBETCTBUHU C IUIAHUPYEMBIM
CBSI3b U CTPOCHHE Pe3yJIbTATOM.
BEIIECTBA
20 18.10 KonTponbsnas padora Ne2 | [IpoBoauth pedaekcuto COOCTBEHHBIX

o TeMe « XuMHuuecKas
CBA3b U CTPOCHUC
BE€IICCTBa»

JOCTH)KEHMM B HM3YyYEHUU CTPOEHMS aToMa.
AHanu3upoBaTh  pPE3YyJbTAaThl  KOHTPOJBHOMN
paboThI U

BBICTPAaUBaTh IIyTU JOCTHKEHUS )KEJIAEMOT O
YPOBHS YCIIEIIHOCTH

YVUATBIBATH ~ [O3HMIHMHM  JAPYTHMX  YYacTHHUKOB
NIeSITeTbHOCTH, 3¢ dexTHBHO paszpemarb
KOH(IIMKTBI;

- TOTOBHOCTB U CIIOCOOHOCTH K CaMOCTOSATEIbHOM
HH(POPMAIIMOHHO-TTI03HABATEILHOM JCATEIIbHOCTH, K
CaMOCTOSITETIbHOMY TIOMCKY METOJIOB  pellleHHs

IMPAKTUYCCKUX 3aja4, BKJIrO4Yas YMEHHUE
OPHUECHTHUPOBATHCA B Pa3JINYHBIX HCTOYHHKAX
uH(opMaIuy,

KPUTHYECKH OLIEHMBAaThb M  HHTEPIPETHPOBAThH
uHQOpPMaLMIO,  MOIyYaeMyld W3  Pa3InYHbIX
HCTOYHHKOB;

- yMeHHe HCIIOJIb30BATh cpencrBa
MH(OPMAIIMOHHBIX u KOMMYHHUKAIIMOHHBIX
texHomorui  (manmee - UWKT) B pemenun
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3allMOHHBIX  334a4 ¢ COOJII0JeHUEeM

TpeOOBaHUI SPTOHOMHUKH, TEXHHUKH OE30I1aCHOCTH,
THTHEHBI, PECypcocOepeeHNs, TPABOBBIX 1
TUYECKUX  HOpPM, HOpPM  WH(OpPMAIMOHHOU
0e30MmacHOCTH;

- BJIaJICHHUE SI3bIKOBBIMU CPEJICTBAMH, B TOM YHUCIIE U
A3BIKOM XUMHWH, - YMCHUE SICHO, JIOTUYHO U TOYHO
u3arath CBOK\ TOYKY 3pEHUsI, HCIOJIb30BaTh
AICKBATHBIC A3BIKOBBIC CPEACTBA, B TOM 4YHUCIIC U
CHMBOJIbHBIE (XMMHYECKHE 3HAKH, ()OPMYIIBI 1
YpaBHEHUS).

Ipeamernsie YY J{

-3HaHWE (TIOHMMAaHHE) XapaKTePHBIX IPU3HAKOB
BOXHEMIINX XUMHUECKUX OHATHUH,

-BBISIBICHHE B3aMMOCBSI3M XMMHUYECKHX ITOHATHH
I OOBSCHEHHS COCTaBa, CTPOCHUS, CBOWCTB
OTAENbHBIX XUMUIECKUX 0OBEKTOB U SIBICHUH;
-IPIMEHEHUE OCHOBHBIX MOJIOKEHUH, XUMUIECKUX
TEOpUI AJIsl aHANIM3a, COCTaBa, CTPOEHUSI U CBOMCTB
BEIIECTB M IPOTEKAHNSI XUMHUECKUX PEAKIINI;
-yMeHHe KJ1acCU(pUIIUPOBATH OpraHUYecKue
BEIL[ECTBA 10 Pa3IMYHBIM OCHOBAHHSIM;
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-YCTQHOBJICHHE B3aUMOCBSI3€H MEXIY COCTAaBOM,
CTPOCHHEM, CBOMCTBaMH, MIPAaKTHYECKUM
NPUMEHEHHEM W TOJy4eHHEM  BaKHEHIINX
BEI[ECTB;

-3HaHHE€ OCHOB  XMMHYECKOW  HOMEHKIIATyphI
(TpuBHATBPHOW ¥ MEXKIYHAapOIHOW) H yMEHHE
Ha3BaThb

HEOpraHMYEeCKHEe W OPraHMYEeCKUE COSIUHEHHS T10
(dhopmyiie u Ha000POT;

-OIpeJIe/ICHNE: BaJICHTHOCTH, CTENEHH OKHUCIICHHUS
XMUMUYECKUX 3JIEMEHTOB, 3aps10B HOHOB; BUJIOB
XUMHUYECKUX CBSI3¢H B COEAMHEHUSX M THIIOB
KPHCTAJUINYECKUX PELIETOK; IPOCTPAHCTBEHHOTO
CTPOEHHUSI MOJIEKYJI; IPHHAIIEKHOCTH BEIIECTB K
pa3IUYHBIM KJ1accam HEOPraHMYECKUX u
OPTaHWYIECKUX COETUMHEHHUH; TOMOJIOTOB U
H30MEpOB;

-00BSICHEHHE  TPUPOJBI  XUMHYECKOM  CBA3H,
3aBUCHMOCTH  CBOIHCTB ~ HEOPraHMYECKHX U
OpPTaHUYECKUX

BEILIECTB OT UX COCTaBa U CTPOCHHUS;

-yMEHHE: TPOBOJHUTH pacyeThl IO XWMHUYECKHM
(dopmynam ¥ ypaBHEHHUSIM; TIPOBOJIUTH XUMHYECKHIA
IKCIIEPUMEHT C COOJIO/ICHHEM TpeOOBaHUi K
npaBWjiaM TEXHUKH Oe3011acHOCTH IpH paboTe B
XMMUYECKOM KaOHHETe.

Tema 3. JIucnepcHbie cucTeMbl M pacTBopbi(19 yacos)

21 19.10 JlucniepcHbIe CUCTEMBI U OnuchiBaTh  XUMHYECKHUE CUCTEMBI W
WX KJIACCH(PUKAIUS JUCIIEPCHBIC B YACTHOCTH.
Pasmuuath TOMOreHHBIE U  TETEpPOrCHHBIC
CMECH, TUCIIEPCHOHHYIO CpeIy W JHUCIEPCHYIO
dazy.
KnaccudunmpoBats AucCrepCHbIC CHCTEMbI
22 25.10 I'pyboaucnepcusie XapakTepru3oBaTh TpPyOOIMCIIEPCHBIEC CHCTEMBI.
CUCTEMBI OnuceiBaTh  poOJb  a3pO30JI€H,  AMYJIbCHI

U CYCIIEH3Ull B NpUpOJE, Ha MPOH3BOICTBE

JluuHnoctHbie YY I

OCO3HaHME poccuiickoi rpaXkJaHCKOU
WICHTUYHOCTH, NATPHOTH3MA, YyBCTBA TOPJOCTH 32
POCCHICKYI0 XHMHYECKYI0 HayKy; TOTOBHOCTH K

OCO3HAHHOMY BBIOODPY JlanbHemen
o0OpazoBaTeIbHON

TPAeKTOPUH B BBICIIEH IIKOJE, I/1€ XUMHUS SIBIISETCA
npoQUINPYIOIIEH JIUCHIUIUIMHOM; yMEHUe

YIPaBISITh CBOCH MO3HABATEIBHON JEATENbHOCTHIO,
TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHHIO, B TOM
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U B OBITY
23 25.10 TonkonucnepcHble OnuchiBaTh TOHKOAMCHEPCHBIE CHCTEMBI U
CHCTEMBI COCOOBI UX MOTYYEHUSI.
Pasnuuats 3011 U renu.
XapakTepru30BaTh KOAryJIsIIUIO U CHHEPE3HC.
PackpbiBaTh poONb KOJUIOMAHBIX CHCTEM B
IpUpoJe, Ha NPOMU3BOACTBE, B MEIULMHE U
OBITY.
24-25 | 26.10 PacrBopbl. XapakTepu3oBaTh pacTBOP KaK TI'OMOTE€HHYIO
08.11 Konnenrpanus: CUCTEMY.
PacTBOPOB H CrOCOGBI €€ | Pcrionb30Bath KOJIMYECTBEHHBIC
BBIPKCHIA XapaKTePUCTUKU COJIEPKAHUS PACTBOPEHHOIO
BEIIECTBA B  pPAacTBOpe IpU  pELICHUU
pacu€THBIX 3a7a4
26 08.11 [Tpaktnueckas pabota Ne2 | CoOnroaTh MpaBuUila TEXHHUKH O€30MaCHOCTH
«[IpuroroBnenue npu pabore ¢ 1ab0paTOpHBIM 000PYIOBAHUEM,
pPacTBOPOB pa3IMUHOM HarpeBaTeIbHBIMU TPUOOpPaMU, XUMHUYECKUMHU
KOHIICH TPAIHH» peakTMBaMH. OKOHOMHO M  DKOJIOTHYECKHU
27 09.11 [TpakTrueckas padota Ne3 | TpaMOTHO 0OpaIaTbes ¢ HUMH.
«OnpeneneHue HabGmonate XuMudeckue siBJICHUsS U
KOHIIEHTPAIH KU CIOTHI (GUKCHPOBATH PE3yJIbTAThl HAOJIIOEHUH.
THUTPOBAHUEM» DopMyIMpPOBaTh BHIBOJIbI HA HX OCHOBE
28 15.11 O06o01eHue u BBINIOIHATE TECTHI M YIIPAKHEHHUS], peLIaTh
cUCTeMaTH3alus 3HaHUHM | 3aJ1a4M 110 TeMe.
o TeMe «JlucrepcHele [TpoBOAMTE OLIEHKY COOCTBEHHBIX JIOCTUKECHUIN
CHCTEMBbI M PaCTBOPBI» B YCBOCHUU TEMBI.
KoppexkTupoBaTh CBOM 3HaHHS B COOTBETCTBUU
C IJIAHUPYEMBIM PE3YyJIbTaTOM
29 15.11 Koutponbuasa padora [IpoBoanTh pedaekcuto COOCTBEHHBIX
No3 110 Teme JOCTHKEHMM B~ M3yYEHUM  IIpeIMeTa.
AHanu3upoBaTh  pe3yJbTaTbl KOHTPOJbHOMN

YHclie caMoOOpa30BaHWIO, Ha IIPOTSHKEHWH BCEH
JKM3HU; YydacTHe B MYOJIMYHOM IIPE/ICTaBIICHUH
Pe3yIbTaTOB CaMOCTOSITEIILHOM MMO3HABATEILHON

JIeSITCIILHOCTH, dhopMupoBaHue HaBBIKOB
IKCIIEPUMEHTAITLHOMN u HCCJIEIOBATENbCKOM
JIeSITEIILHOCTH;

ydactie B NMPOQUIBLHBIX ONUMIIMAIAX Pa3TUuHBIX
YpPOBHEH B COOTBETCTBUM C  JKEJIAEMBIMHU

pe3yapTaTaMd M aJEKBAaTHOM  CaMOOLIEHKOW;
c(OpMUPOBAHHOCTD MHPOBO33PEHHS,
COOTBETCBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHsI HAyKH XUMHS, TPUHATHE U pean3alus
LIEHHOCTeH 370poBoro u Oe3omacHOro obpasza
JKU3HH, COOII0IEHIE TIPaBuUII TEXHUKH
O6e3omacHocTH TpuU  paboTe C  BeIIeCTBaMH,
MarepuaiaMd M [polleccaMd B y4eOHOM
nabopaTopuu u Ha MIPOM3BOJICTBE,
c(OPMHUPOBAHHOCTD IKOJIOTUUECKOTO MBIIILICHUSI.
Meranpeamernsbie YY /I

-HCIIOJIb30BAHUE YMEHUM M HAaBBIKOB Pa3IMYHBIX
BUJIOB MO3HABATEIILHOM, yueOHO-
HCCIICIOBATEICKON W TPOCKTHOM JEATEIbHOCTH,
NIPUMEHEHHUE

OCHOBHBIX METOA0B IIO3HAHUA JUIS I/I3y‘leHl/Iﬂ
Pa3IMYHbIX CTOPOH OKpYXarollen
JICHCTBUTEILHOCTH,

- BJIQJICHUE OCHOBHBIMH HWHTEIUICKTYaJIbHBIMU
orepanusMu: GOpPMYIUPOBKA THUIIOTE3bl, aHAINU3 U
CHHTE3, CpaBHEHHE U CHUCTEeMaTH3alus, 0000IIeHne
M KOHKpETHM3allWs,  BBUIBICHHE  MPUYUHHO-
CIIEICTBEHHBIX CBSI3EH M IIOMCK aHAJIOTOB;

- TOo3HaHHE OOBEKTOB OKpPYXKAIOMIETO MHpa OT
o011ero yepe3 0CoOEHHOE K eANHUIHOMY;

- yMEHHE TEHEepHpOBaTh WIEH U OINPEICISITh
Cpe/ICTBa, HEOOXOUMBIE JIJIsl UX PealIu3alllu;

- YMEHHE CaMOCTOSITEIBHO OIpPEACNIATh eIy,
3a7a4d  JEATEIbHOCTH W COCTABIATh  ILIAHBI
JICSITEIIBHOCTH, BBIOMPATh CPEJCTBA pPeaTU3aLUU
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«JlmcepcHBIE CUCTEMBI
U PacTBOPBHD

paboOThl M BBICTPAWBATh NYTH JTOCTHKEHUS
KEJTAaeMOTr0 YPOBHS yCIEITHOCTH

HeTM W TOPUMEHSATh  MX  HA  TIPaKTHKe,
CaMOCTOSITETHPHO OCYIECTBIIATh, KOHTPOJIMPOBATH U
KOPPEKTUPOBATH JEATENLHOCTS;

- BJIaJIcHHE HaBbIKAMU TTO3HABATENbHOW pediieKcuu
KaKk OCO3HaHHUS COBEpIIAEMBIX  JEUCTBUM U
MBICIIUTEIIBHBIX TIPOILIECCOB, HX PE3YyJIbTaTOB U
OCHOBaHMM, TpaHUI] CBOEro 3HAHWS W HE3HAHWUS,
HOBBIX II03HABATCJIbHBIX 3aJa4d HW CpPCIACTB HUX
JOCTHKEHHUS;

- HCIHOJIb30BaHMWE PA3JIUYHBIX MCTOYHUKOB I
HOJIy4eHHS] XUMUYECKOH MH(OpMaLuy, TIOHUMaHHE
3aBUCHMOCTH COZIEpKaHUs u (hopMBI
MIPE/ICTaBICHUS uHbOpMauu oT nenen
KOMMYHHUKAIIH U a/Ipecara;

- yMeHHe MIPOYKTHBHO o0marscs u
B3alMOJIEICTBOBATh B  IPOLECCE COBMECTHOM
JeATENbHOCTH,

YUUTBIBaTh ~ TO3UIMM  JPYTHUX  yYacTHHKOB
NIeSITeTbHOCTH, 3¢ exTuBHO paszpemarb
KOH(IIMKTBI;

- TOTOBHOCTB M CIIOCOOHOCTH K CaMOCTOSITENTbHOM
MH(OPMAIIMOHHO-TIO3HABATENEHON JISITENBHOCTH, K
CaMOCTOSITEJIbHOMY TOWCKY METOJIOB  pelIeHHUs

MPAKTUYECKHIX 3a1ad, BKJTIOYAs yMeHHue
OpUEHTHPOBAaTbCA B  PA3IMYHBIX  HCTOYHHUKAX
uHbopmMauy, KPUTHYECKU OLICHUBATh u

HHTEPIPETHPOBATh HHPOPMALIMIO, MOTYy4aeMyl0 M3
Pa3IUYHBIX HCTOUHHUKOB,;

- yMeHHe HCIIOJIb30BATh cpencraa
MH(OPMAIIMOHHBIX u KOMMYHHUKAIIMOHHBIX
texHomorui  (manmee - UWKT) B pemeHun
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX "

OpPraHM3alMOHHBIX ~ 33gad ¢ COONIOJeHHEM
TpeOOBaHUI SPTOHOMHUKH, TEXHHUKH OE30I1aCHOCTH,
THTUEHBI, PpecypcocOepe)KeHus, MNpPaBOBBIX U
stmuelckux  HOpM, HOpPM  HH(OPMAIMOHHOM
0e30MmacHOCTH;

- BJIaJICHUE SI3IKOBBIMU CPEJICTBAMH, B TOM YHUCIIE U
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A3BIKOM XHMMUH, - YMEHUE SICHO, JIOTUYHO M TOYHO
u3IaraTb CBOIO TOYKY 3pEHHUS, HCIIOJIb30BATh
a/IeKBAaTHBIE SI3BIKOBBIE CPEACTBA, B TOM YHCIE U
CHMBOJIbHBIE (XMMHUYECKHE 3HAaKH, (OpMYIbl H
YpaBHEHUS).

Ipeamernsbie YY J{

-3HaHWe (TIOHMMaHHE) XapaKTEePHBIX MPU3HAKOB
BOXHEUIIINX XUMUYECKUX MMOHSITHUH,

-BBISIBICHHE B3aMMOCBSI3M XMMHUYECKHX ITOHATHH
s OOBSCHEHHS COCTaBa, CTPOCHUS, CBOWCTB
OT/ICNbHBIX XMMUUYECKUX O0OBEKTOB U SBJICHHH;
-IPUMEHEHUE OCHOBHBIX IOJIOXKEHUM XUMHUYECKUX
TEOpUH [UIsl aHaJIM3a COCTaBA, CTPOCHUSI U CBOMCTB
BEIL[ECTB U POTEKaHUsI XUMHUECKUX PEAKIIHH,
-YCTQHOBJIEHHE B3aUMOCBSI3€H MEXIYy COCTAaBOM,
CTPOCHHEM, CBOICTBaMH, MPAaKTHYECKUM
NPUMEHEHHEM W TOMY4YEHHEM  BaKHEHIINX
BEII[ECTB;

-OTpe/IeNICHNe: CTENeHN OKHCICHNS XUMHYECKHX
SJIEMEHTOB, 3apsI0B HMOHOB; THIIA THAPOJIN3A U
XapakTepa CpeAbl BOAHBIX pacTBOPOB  COJIEH,
OKHCIIUTENSI W BOCCTAHOBUTENS; OKHUCICHHUS W
BOCCTaHOBJICHUS; TUIIOB, BUJIOB U Pa3HOBUIHOCTEHN
XMMUYECKMX pPEakuuil B HEOPraHUYECKOW U
OpPraHuYecKOl XUMHUH;

- OOBSCHEHHE CYIIHOCTH H3y4YCHHBIX BHJOB
XUMUYECKUX PEaKIMi, MEXaHM3MOB IPOTEKAHUs
peakiuii MEXIY OpraHUYECKUMHU u
HEOPraHMUYECKUMHU BEIIECTBAMH;

-yMEHHE: COCTaBIIATh YPaBHEHMS OKHCIUTEIbHO-
BOCCTAHOBHUTENIBHBIX PEAKIMH C MOMOIIBIO METOJa
IEKTPOHHOTO OallaHca; MPOBOJUTH PACYETHl 110
XUMHUYECKUM (OpMyJIaM U ypaBHEHHUSM; IPOBOIUTH
XUMHAYECKHH  SKCHEPHUMEHT C  COONIIOJCHHUEM
TpeOOBaHUI K TpaBWIaM TEXHUKH OE30MacHOCTH
mpu paboTe B XUMHYECKOM KaOWHETe.
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Tema 4.

33KOHOMepHOCTH NMPOTCKAHUA XUMHUYICCKUX peaxuuifl Hu (l)l/ISI/[KO-Xl/IMI/I‘-IeCKI/IX nmpoueccoB (9 qacoa)

30 16.11 OCHOBBI XMMUY €CKOM XapaKTepu3oBaTh TEPMOJIMHAMHYECK YO
TEPMOAMHAMHUKH. cucteMy.  Pa3nuuaTh OTKPBITYIO, 3aKPBITYIO,
[TousiTre 00 PHTATBITHA. U30JIMPOBAHHYIO TEPMOTUHAMUYECKHIE
CHCTEMBI.
Wcronp30BaTh  TOHSATHE  DHTAJIBIUU IS
XapaKTEPUCTUKHU TEIIIOCOIEPKAHHSI CUCTEMBI.
31 22.11 Onpenenenne TemioBblX | Pasnmnuate XUMUYECKHE  peakuuu 10
5pPeKToB  XUMHUYECKUX | TeMJIOBOMY 3¢ dekry. XapakTepu3oBaTh
peakuuii. 3akoH ['ecca DHTAJIBIHIO.
®opmyJiMpoBaTh 3aKOH l'ecca U ciaeacTBUs U3
Hero. [lpom3BoauTh  pacu€T  DHTAJBIIUHU
peaKIuu
32 22.11 HamnpaBnenue nporekanust | DHTponusi. BrTopoe w®  TpeThe  Hauana
XUMHUYECKUX PEAKIUH. tepMmoanHamMuku. CBoOonHas sHeprus ['ud0Oca.
[TonsiTHie 00 PHTpPONTUHU
33 23.11 CKOpOCTb XUMHUUYECKHX XapakTepu3oBaTb  CKOPOCTb  XUMHUYECKOMN
peakuuit peakuuu W [OpemyiaraTth  €IUHUIBL €€
U3MEPEHHS.

@opMyIHpPOBaTh 3aKOH JAEHCTBYIOUIMX Macc
Y ONIPEAEIIATh TPAaHULBI €70 IPUMEHNMOCTH

JluuHoctHbie YY1

OCO3HaHUE poccuiickoi rpakJTaHCKOH
WJICHTUYHOCTH, NAaTPHOTHU3MA, YyBCTBA TOPJOCTH 32
POCCHHCKYI0 XMMHYECKYI0 HayKy; TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY JlanbHeimen
00pa3oBaTeNbHON TPAEGKTOPUU B BBICHICH IIKOJIE,
e XUMUS SIBIISIETCSE npoduiHpyromei
JCIUTIITMHOM; YMEHHE  YNpaBJsTh  CBOEH
MMO3HABATEILHOMN JIESITEIbHOCTBIO,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMUIO, B TOM
YHciIe camMooOpa3oBaHMIO, Ha TMPOTSDKEHWH BCed
JKU3HU, ydacTHe B IIyOJIMYHOM TIPEACTaBICHUU
pe3yJIbTaTOB CaMOCTOSTENILHOM 1TO3HABATEIILHON
JIeATeNIbHOCTH, (hopmupoBanue HABBIKOB
9KCIEPUMEHTAIEHON u UCCIIEA0BAaTENLCKON
JIeATeNbHOCTH;

y4acTHe B TPOQIIBHBIX OJMMIMANAX Pa3IAIHBIX
YpOBHEd B COOTBETCTBHHM C  JKEJA€MBIMH
pe3yibTaraMu M aJeKBaTHOW  CaMOOIICHKOI;
c(OpMUPOBaHHOCTD MHUPOBO33PEHUS,
COOTBETCBYIOIIETO COBpPEMEHHOMY YPOBHIO
Pa3BUTHsI HayKH XUMHS; TPHUHSATHE U pean3alis
LEHHOCTEeH 370poBoro M Oe3omacHOro ooOpasza
JKU3HH, cobmoieHne TIpaBuII TEXHHUKH
Oe3omacHOCTH Tpu  paboTe C  BEIIECTBAMH,
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29.11

@dakTopsl, BAUAIOIIIE
Ha CKOpPOCTb
TOMOT'€HHBIX U
TETEPOTrCHHBIX PEaKIUHU

Paznuuate romo- U reTeporeHHble MpoLecchl U
dakTophl, BIMSIOIIME HA CKOPOCTh  HMX
POTEKaHUSI.

DopMyHpoOBaThH MIPaBUIIO Baut-T'opda
Y OIPENEIATh TPAHULIBI €r0 TPUMEHUMOCTH.
XapakTepus3oBaTb  OCOOEHHOCTH  KHHETHKHU
reTepOr eHHbIX XUMUYECKHX peaKIuii
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29.11

Karamu3 n kataimsaTopsl

XapakTepu3oBaTh KaTalu3 W KaTaJlu3aTopbl
Kak  (akToOpsl  YOpPaBIEHUS  CKOPOCTBIO
XUMHUYECKOH peakluy.

OnuceiBaTh MEXaHU3MbI TOMO-, T€TE€POr€HHOI'O
U (pepMEHTATUBHOI'O KaTaJIU30B.

[TpoBoaUTS, Ha0JII01aTh, OIKChIBATh
XUMHYECKUH SKCIIEPUMEHT M JeNlaTh BBIBOJBI
Ha €ro OCHOBE

36-37

30.11
06.12

XUMHUYECKOE paBHOBECHE

OnuceiBaTh XMMHYECKOE pPABHOBECHE, Kak
JUHAMHYECKOE COCTOSIHHE XUMHUYECKON
CHUCTEMBI.

®opmymuposBats npuHnun Jle Illatense u
npenjarath CrHocoObl CMEILIEHUs pPaBHOBECHUS
O0paTUMBIX XHMHUYECKHUX pEaKIUil Ha ero
OCHOBE.
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07.12

[TpakTuueckas pabora N4
«M3ydeHne BIMSAHUS
pa3IuyHbIX (AaKTOPOB HA
CKOPOCTh XMMHUYECKOU
peaxKuum»

CoOmoaTh TpaBuiia TEXHUKH 0€30MacHOCTH
npu pabore ¢ 1abopaTOpHBIM 000PYAOBAHHUEM,
HarpeBaTCjIbHbIMU HpI/I60paMI/I, XUMHUYCCKUMHN

peakTHBaMU. OKOHOMHO U  OJKOJIOTHYECKU
IPaMOTHO O00paIIaThCs C HUMH.

HabGmrogate  XuMHYeCKHe  SIBJCHUS U
GUKCHpOBaTh  pe3yNbTaThl  HAOIIOJECHUH.

@opMyIHpPOBATh BBIBOABI HA UX OCHOBE

MarepHalaMd W T[poleccaMH B y4eOHOH

nabopaTopuu n Ha TIPOM3BOJICTBE,
c(OPMHUPOBAHHOCTH IKOJIOTHUECKOTO MBILILICHUSI.
Mertanpeamernsie YV /I

-ICIIONIb30BAaHIEC YMEHUH W HAaBBIKOB Pa3IHYHBIX
BHUIOB [MO3HaBaTEIIbHOM, yaeOHO-
HCCIICIOBATEIHCKOW W TPOCKTHON MEATeIbHOCTH,
MPUMCHCHHE OCHOBHBIX METOJIOB ITO3HAHHS JUIS
WU3YYCHHUS  Pa3IUYHBIX CTOPOH  OKPYKAIOIICH
JICHCTBUTEIHLHOCTH,

- BJAJCHHE OCHOBHBIMH HWHTEIUIEKTYalIbHBIMU
ornepausMu: GOPMYITUPOBKA THUIIOTE3bl, aHAIN3 U
CHHTE3, CpaBHEHUE M CHCTeMaTH3alus, 0000ImeHne
u KOHKpPETH3aIus, BBIABIICHHE  MPUYAHHO-
CIIE€JCTBEHHBIX CBA3EH U ITIOMCK aHAJIOIOB;

- MO3HaHHE OOBEKTOB OKPYXKAIOIIET0 MHpa OT
o01ero yepe3 0coOeHHOE K eINHUIHOMY;

- yYMCGHHE TEHepHUpOBaTh HAEH U OIPENeNATh
cpencTBa, HEOOXOIMMEBIE [T UX PeaTH3aIliu;

- yMEHHE CaMOCTOSTETHHO OIpPENeNsITh IeNH,
3a1a4d  JEITEIbHOCTH M COCTABIATH  IIJIAHBI
NIeSITETPHOCTH, BBIOMPATh CPENCTBA peaNHU3aAlUU
Hend W TpUMEHSATh WX  HAa  IPAKTHKE,
CaMOCTOSITEIIFHO OCYILECTBIISATh, KOHTPOJIHPOBATE U
KOPPEKTHPOBATH ACATEIEHOCTE;

- BJIaJICHHE HABBIKAMU IMO3HABATEIBHON peduekcun
KaKk OCO3HAHMs  COBEpLUIAEMBIX JCHCTBUH U
MBICTUTEIBHBIX MPOILECCOB, HX pE3yIbTaTOB H
OCHOBAHUH, TpaHUI] CBOETO 3HAHWSA M HE3HAHUA,
HOBBIX IIO3HABaTEIBHBIX 3adad U CPEICTB UX
JIOCTHOKEHUS,

- UCIONB30BaHUE PATUYHBIX HCTOUYHUKOB JUIT
MOJTYYEHUSI XUMUYIECKON MHPOPMAIIH, TOHUMaHHE

3aBUCHMOCTH coziepKaHus u (hopmbl
MIPE/ICTABICHHSA uH(pOpMaIIn oT Heneu
KOMMYHHUKAIIIH 1 a/Ipecara;

- yMeHHe MIPOYKTHBHO oOmaTbest "

B3aMMOJICIICTBOBATh B  MPOIECCE COBMECTHOM
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JesATEeNbHOCTH,

YVUATBIBATH ~ [MO3HMIHMHM  JAPYTMX  YYacTHHKOB
JIeTeNLHOCTH, 3P PeKTHBHO paspemarb
KOH(IIMKTBI;

- TOTOBHOCTb M CIIOCOOHOCTB K CAMOCTOSITEIbHOM
MH(OPMAIIMOHHO-TIO3HABATENLHOU JICSITENEHOCTH, K
CaMOCTOSITETIbHOMY TIOMCKY METOJIOB  pellleHHs

MMPAKTUYCCKUX 3aja4, BKJIrO4as YMEHHUE
OPUCHTUPOBATHECSI B Pa3iMYHBIX  HCTOYHHKAX
uH(opMaIuy,

KPUTUYECKH OLIEHMBaTb M  HHTEPIPETHPOBATH
uHQOpPMaIMIO,  IONyY4aeMyl0 M3  Pa3IM4HBIX
HCTOYHMKOB;

- yMeHHe HCIIOJIb30BATh cpencraa
MH(OPMAIIMOHHBIX u KOMMYHHUKAIIMOHHBIX
texHomorui  (mamee - UWKT) B pemeHun
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX "

OpPraHM3alMOHHBIX ~ 33a7ad ¢ COONIOJeHHEM
TpeOOBaHUI SPTOHOMHUKH, TEXHHUKH OE30ITaCHOCTH,
TUTHUEHBI, pecypcocOepekeHHs, MpPaBOBBIX U
9TMYECKUX  HOPM, HOPM  WH(OPMALMOHHOM
0e30MmacHOCTH;

- BJIaJICHUEC A3BIKOBBIMU CPEACTBAMM, B TOM YHCIIC U
SA3BIKOM XHUMHH, - YMEHHE SICHO, JIOTUYHO U TOYHO
u3naraTb CBOIO TOYKY 3pEHHUS, HCIIOJIb30BATh
aJIeKBaTHBIC SI3BIKOBBIC CPEACTBA, B TOM YHUCIE U
CHMBOJIbHBIE (XMMHYECKHE 3HAKH, ()OPMYIIBI 1
YpaBHEHUS).

Ipeamernsbie YY [

-3HaHWE (TIOHMMAaHHE) XapaKTePHBIX IPU3HAKOB
BOKHEMIINX XUMHUYECKUX TIOHATUH;

-BBISIBIICHHE B3aMMOCBSI3M XMMUYECKHX ITOHATHH
JUIi  OOBSCHEHHMSI COCTaBa, CTPOCHHS, CBOMICTB
OTAENbHBIX XUMUIECKUX 0OBEKTOB U SIBICHUH;
-IPIMEHEHUE OCHOBHBIX IOJIOKEHUH XUMHUYIECKUX
TEOpUI JUIsl aHaJIM3a COCTaBa, CTPOEHUSI U CBOMCTB
BEILIECTB M IPOTEKAHNsI XUMHUECKUX PEaKIHH,
-yMEHHE KJacCHU(UIMPOBATh HEOPTaHWYEeCKHue |

33




OpraHuvecKre BeIeCTBa mo Pa3THYHBIM
OCHOBaHUSIM;

-YCTAaHOBJIEHUE B3aUMOCBSI3eH MEXIY COCTaBOM,
CTPOEHHEM, CBOMCTBaMH, MPaKTUYECKUM
NpUMEHEHHEM W TOJyYeHHEeM  BaKHEHIInx
BEILIECTB;

-3HaHHE€ OCHOB XHMHYECKOW HOMEHKIIATypbhl H
yMCHI/IC Ha3bIBATh XUMHWYCCKHUEC COCAUHCHUS 110
(hopmyiie u Ha000POT;

-ONpeJie/ieHNne: CTENIeHN OKHUCICHUS XUMHUYECKUX
JJIEMEHTOB, 3apsII0B HOHOB; OKUCIHUTEIS 1
BOCCTAHOBUTEIS, OKHCIEHUS W BOCCTAHOBJICHHSI,
MPUHAUISKHOCTH BELIECTB K PA3IMYHBIM KJIaccaM
HEOPraHMYECKUX U OPTaHUYECKUX COCAMHEHUH;

- YMEHHE XapaKTepH30BaTh XMMUYECKUE CBOWCTBA
MPOCTHIX BEIIECTB M WX COCAUHEHHH B IUIAHE
00111€r0, 0COOEHHOTO U €INHUYHOIO;

-00BsCHEHHE 3aBUCHUMOCTH CBOICTB
HECOPraHMYCCKUX BEIICCTB OT HUX COCTaBa M
CTPOCHUA, CYHIHOCTH HN3YYCHHBIX BUJIOB

XUMHUCCKUX PEAKINH;

-YMCHHUE: COCTABJISATh YPABHCHUS OKUCIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMUA C IMOMOIIBIO METOIA
3JIEKTPOHHOTO OaiaHca; MPOBOAUTh PACUCTHI 110
XUMUYECKUM (dopmynam H\ YPaBHEHHAM,
MPOBO/IUTH XUMHUYECKHUI AKCIIEPUMEHT c
coOuto/iecHeM TpeOOBaHMM K TMpaBUIIaM TEXHUKH
0e3011aCHOCTH

npu paboTe B XUMHUECKOM KaOUHeTe.

Tema 5.

XuMHYeCKHe peakliiu B BOAHBIX pacTBopax (12 yacoB)

39

13.12

Boxa xak cna0Oblit
3JEKTpOoNUT. BogopoaHbiid
moka3arenb. CBolicTBa
pPacTBOPOB AJIEKTPOJIUTOB

XapakTepu3oBaTh BOJY KaK cna0bIi
3JEKTPOJIUT U BOAOPOJHBIN IOKa3aTelb, Kak
KOJINY €CTBEHHYIO XapaKTEPUCTUKY ed

JUCCOLUALMK U CPEIBI PACTBOPA.

PackpbIBaTh CyIIHOCTh peaklMil B pacTBOpax
JJIEKTPOJIMTOB KaK PE3yJIbTaT B3aUMOACHCTBUS
HOHOB.

JluuHoctHbie YY1

OCO3HaHUE poccuiickoi IpakTaHCKOU
WICHTUYHOCTH, NTATPHOTH3MA, YyBCTBA TOPJOCTH 32
POCCHHCKYI0 XMMHYECKYI0 HayKy; TOTOBHOCTH K

OCO3HAHHOMY BBIOODPY JlanbHeimen
o0pazoBaTeabHON

TPAeKTOPUH B BBICIIEH IIKOJE, I7Ie XUMUS ABISETCA
npoQUINpYyOIIEH JUCHUTUTMHOM; yMeHue

YIpaBJIATh CBOEH M03HaBaTEIIbHOM JACATCIIBHOCTBIO,
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OtpaxaTb 3TO C
YpaBHEHMII.

IIOMOIIIBIO HMOHHBIX

40 13.12 KucnoTsl 1 ocHOBaHus XapakTepu3oBaTh KHCIJIOThI, KaK COEIUHEHUS,
C MO3ULIUHU PA3HBIX pa3iauyHbIe MO COCTaBy, TUMY O0pa3yroLIMXCS
MPEJCTaBICHUN U TEOPUH | TIPU SJEKTPOJIUTUYECKON TUCCOLMAIMY NOHOB,
a TaKXe C MO3UIUN IPOTOHHON TEOPHH.
YcTaHaBnuBaTh  CONPSKEHHOCTh  KUCIOT
Y OCHOBAaHMH.
41 14.12 Heoprannueckue XapaxkTepu3oBaTh KJ1aCCU(PUKALIUIO
Y OPraHUYeCKHE KMCIIOThl | OPFaHUYECKUX M HEOPraHMYECKHX KHUCIIOT,
B CBETE TEOPUHU OCHOBHBIE CHOCOOBI MX IOJy4eHUs U obmue
3JIEKTPOIUTUYECKON XMMHWYECKHE CBOMCTBA B CBETE TEOPUU
JUCCOLMAIIUU AIIEKTPOIU THUECKOM JUCCOLIMALINU
Y IPOTOJINTHYECKOU Y IPOTOJIMTUYECKON TEOPUH.
TEOpUHU Breigensath  0COOCHHOCTH — peakiuii  CepHOi
Y a30THOU KUCIIOT
42 20.12 [Tpaktiueckas padora NeS | Cobmroate mpaBHia TEXHUKH O€30MacHOCTH
«HccnenoBanue cBoicTB | mipu pabore ¢ J1abopaTOpHBIM 000PYIOBaHUEM,
MUHEpaJIbHBIX U HarpeBaTeIbHBIMU NMPUOOpaMHU, XUMUYECKUMU
OpPraHUYECKUX KHCIOT» peakTUBaMU. OKOHOMHO M JKOJIOTMYECKU
I'paMOTHO O00OpAIIATHCS C HUMH.
HaGmonath ~ XxuMuYeckue  SBIEHMS U
¢GuKcUpoBaTh  pe3yabTaThl  HAOJIIOJEHUI.
@opMyaHpoBaTh BBIBOABI HA UX OCHOBE
43 20.12 Heoprannueckue Knaccudunuponath OpPraHUYECKHUE

Y OpraHN4eCcKue
OCHOBAHHUS B CBETE
TEOpUU
ANEKTPOITUTUYECKOU
JIUCCOLUALUN

Y HEOPraHMYECKHE OCHOBAHMSI.

XapakTepu3oBaTh CHOCOOBI TOJYYCHHS U
CBOMCTBA  IIENOYEH, HEPACTBOPUMBIX U
OECKHCIIOPOIHBIX OCHOBAHHMI B CBETE TEOPUU
SIEKTPOTUTUYECKOMN JIACCOIUALUN

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM
YHClle caMOOOpa30BaHUIO, HA TNPOTSHKEHHH BCEi
JKM3HM; ydacTHe B ITYOJIMYHOM TIpeJCTaBICHUN
PE3y/NbTaTOB CaMOCTOSATENbHOMN [103HABATENIbHOI

JIeSITeTbHOCTH, (hopmupoBanue HaBBIKOB
AKCIEPUMEHTANBHOM u HCCIIeIOBATENbCKOI
JIeSITeTbHOCTH;

ydactie B NPOQWIBHBIX OIMMIIMAIAX Pa3IHYHBIX
YPOBHEH B COOTBETCTBUM C  JKEJIAeMBIMU
pe3yapTaTaMd M aJeKBATHOM  CaMOOLIEHKOW;
chopMHUPOBAHHOCTb MHPOBO33pEHU,
COOTBETCBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAyKU XUMHS; MPUHATHE U peaTn3alus
LIEHHOCTeH 370poBoro u Oe3omacHOro obpasza
KU3HH, coOmoeHne TIPaBHII TEeXHUKU
OesomacHOCTH Tpu  paboTe C  BEMIECTBaMH,

MaTepuajJaMu ©  IporeccaMu B ydeOHOM
nmabopaTtopuu u Ha TIPOU3BOJICTBE,
c(OPMHUPOBAHHOCTH IKOJIIOTHIECKOTO MBIITUTCHHS.
Meranpeamernbie YY /I

-HCIIOJIb30BAaHHE YMEHHH M HAaBBIKOB Pa3JIMYHBIX
BUJIOB MO3HABATEIILHOM, yueOHO-
HCCIIEIOBATENbCKOW U MPOEKTHOM JEATENbHOCTH,
NIpUMEHEHHUE

OCHOBHbBIX ME€TOAOB TIIO3HAHUA JJId H3IYyUCHUSA
Pa3IMYHbIX CTOPOH OKpYXarolien
JICHCTBUTEILHOCTH,

- BIIQJICHUE OCHOBHBIMH HWHTEIUICKTYaJbHBIMU
orepaiusaMu: (GOPMYITHPOBKA TUIOTE3bl, aHAIH3 U
CHHTE3, CpaBHEHHE M CHCTeMaTH3alus, 0000ImeHne
U KOHKpPETH3aIusl, BBISIBJICHHE  IPUYMHHO-
CIEICTBEHHBIX CBSI3€H M IIOUCK aHAJIOIOB;

- TOo3HaHHE OOBEKTOB OKPYXKAIOIIET0 MHpa OT
o011ero yepe3 0coOeHHOE K eANHUIHOMY;

- yMEHHE TEHEepHpOBaTh WJACH U ONPEICISITh
Cpe/ICTBa, HEOOXOUMBIC JIJISl UX Peallu3alluy;

- YMEHHC CaMOCTOSITCJIBHO OIPEHCIATh LU,
3a]a4d  JEATEIbHOCTH MW COCTABIATH  ILJIAHBI
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Y IPOTOJINTHYECKOU
TEOPHUH

Y IPOTOJINTHYECKON TEOpUHN

44 21.12 Comnu B cBeTe TeOpuHn XapakTepu3oBaTh  KjacCH(UKAIUIO  Ccojei
AIIEKTPOIIU THYECK O OpPraHMYECKUX W HEOPraHWYECKUX KHCIIOT,
JUCCOLIUAIIUU OCHOBHBIE CIOCOOBI WX IOJYYEHHUS M O0IImMe
XMMHUYECKUE CBOWCTBA COJIEH B CBETE TEOPUU
AIIEKTPOIUTHYECKON M CCOLUAITIH.
45 27.12 [Tpaktueckas padora Ne6 | CoOmronaTh mHpaBuUila TEXHUKH O€3011aCHOCTH
«[Tonyuenue coneit npu pabore ¢ 1abopaTOpHBIM 000PYAOBAHHUEM,
Pa3IUYHBIMU CIOCO0AaMM | HarpeBaTeNbHBIMU NMPHUOOPAMHU, XHUMHUYECKUMHU
U MCCIIE0BAaHUS UX peakTHBaMU. OKOHOMHO M  3KOJIOTHUYECKU
CBOICTB» I'PaMOTHO 00paIIAThCs C HUMH.
HaOnromate ~ XUMUYECKHE  SIBICHHS U
¢uKcupoBaTh  pe3yabTaThl  HAOJIOJEHUI.
DopMyIMpoBaTh BEIBOJBI HA HX OCHOBE
46 27.12 Juarnoctuyeckas pa6ora | [IpoBonuts peduexcuio COOCTBEHHBIX
3a | monyroaue JNOCTIKEHWH B~ HM3yYEHHH  IIpeaMera.
AHanmM3UpoBaTh  Pe3yNbTaThl  KOHTPOJILHOU
paboTBl M BBICTPaMBATh MYTU JOCTHKCHHUS
KEJAeMOr0 YPOBHSI YCIIEITHOCTH
47 28.12 I'maponus OnuceIBaTh T'MAPOIN3 KaK OOMEHHBIH mpoliecc.
HEOPraHMYeCKUX OTpakaTh €ro ¢ MOMOIIBIO YpaBHEHHIA.
COeIMHEeHUH PaznuuaTh THIBI TUAPOIM3A.
[Ipeackas3bpiBaTh pEAKIMIO Cpelbl  BOAHBIX
pacTBOPOB coleil
48 10.01 [TpakTuueckas pabota No7 | CoOnrofaTh mMpaBuUiia TEXHUKH O€30MaCHOCTH

«'uaposIu3 OpraHuuecKux
Y HEOPraHUYECKHUX
COEINHEHUI

npu pabore ¢ J1adopaTOpHBIM 00OPYAOBAHHUEM,
HarpeBaTeIbHBIMA NPUOOpPaMH, XHUMUYECKUMHU
peakTHBaMH. DKOHOMHO H  JKOJIOTHYECKU
IPaMOTHO 00paIaThCs C HUMHU.

Ha6JIIOIIaTB XUMHYCCKUC SBJICHUA n

JIeATENIbHOCTH, BBIOMpATh CPEICTBA pPealN3alNuu
HeTM W TOPUMEHSATh WX  HA  TIPaKTHKE,
CaMOCTOSITENIBHO OCYILECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh AEATENIbHOCTb;

- BJIaJIcHHE HaBbIKAMU MTO3HABATENbHOU pediekcuu
KaKk OCO3HaHHUS  COBEpIIaEeMbIX JCUCTBUA U
MBICIIUTEIIBHBIX TIPOLICCCOB, HX PE3YJIbTAaTOB U
OCHOBAaHMH, TpaHUI] CBOETO 3HAHWSA M HE3HAHUS,
HOBBIX IIO3HABATENBHBIX 3aJad M CPEICTB HX
JOCTHKEHHUS;

- HCIHOJb30BAaHWE PA3IMYHBIX HCTOYHUKOB s
HOJy4eHHS] XUMUYECKOH MH(OPMALUH, TOHIMaHUe

3aBUCHMOCTH coJiepKaHus u (hopMeI
MIPE/ICTaBICHUS uHbOpMaIuu oT Henen
KOMMYHHUKAIIH U a/Ipecara;

- yMEHHE MIPOLYKTHBHO oOmaTbest "

B3alMOJIEICTBOBATh B  MPOLECCE COBMECTHOM
JeATENbHOCTH,

VUATBIBATH ~ TMO3HMIMHM  JAPYTHMX  YYacTHHUKOB
JIeTeNLHOCTH, 3P PEeKTHBHO paspemarb
KOH(IIMKTBI;

- TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITEILHOM
MH(OPMAIIMOHHO-TIO3HABATEIbHON JAESTEBHOCTH, K
CaMOCTOSITETIbHOMY TIOMCKY METOJIOB  pellleHHs
MPAKTHYCCKHIX 3a71ad4, BKJIIOYast yMEHHUE
OPHEHTHPOBAThCS B PA3IMYHBIX  MCTOYHHMKAX
uH(popMaIuy, KPUTHYECKH OLIEHUBATH u
MHTEPIPETUPOBATh WHPOPMAIHIO, MOJIY4aeMYyI0 U3
Pa3IUYHBIX UCTOYHHUKOB;

- yMeHHe HCIIOJIb30BATh cpencraa
MH(OPMAIIMOHHBIX u KOMMYHHUKAIIMOHHBIX
texHomorui  (manmee - UWKT) B pemenun
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX "
OpPraHM3allMOHHBIX  337a4 ¢ COOJNIOJeHUEeM

TpeOOBaHUI SPTOHOMHUKH, TEXHHUKH OE30MacHOCTH,
THTUEHBI, PECypcOCOEpe)KEHUs, NPABOBBIX |
ITUYECKUX  HOpPM, HOpPM  HMH(OpPMAIHOHHOW
0e30MmacHOCTH;
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¢uKcupoBaTh  pe3yabTaThl  HAOJIOJEHUI.
@opMyaHpoOBaTh BBIBOABI HA MX OCHOBE

49 10.01 Ob6o01enue u [TpoBOAUTE OLIEHKY COOCTBEHHBIX TOCTHKEHUN
CHCTEMAaTH3alus 3HAaHUH | B YCBOCHHUU TEMBI.
10 TeMam KoppekTupoBaTh CBOM 3HaHHS B COOTBETCTBUU
«3aKOHOMEPHOCTH C IIJIAHUPYEMBIM PE3yJIbTaTOM
NPOTEKAHUS XUMHUYECKUX
peakuui» u
«XUMUYECKHE peakluu B
BOJIHBIX PacCTBOPAX»

50 11.01 KonTponbsHas padora Ned4 | [IpoBonuthb pedaekcuto COOCTBEHHBIX
0 TeMaM OOCTHMKEHMM B~ M3yYEHUH  IpEeAMera.

«3aKOHOMEPHOCTH
MPOTEKAaHUS XUMHUYECKUX
peakuuin» u
«XUMHYECKHE PEAKIIUH B
BOJIHBIX PacTBOPaxX»

AHanu3upoBaTh  pe3yJbTaThl  KOHTPOJBHOMN
pa®OTBl M BBICTpAaWBaTh IMYTU JOCTHKEHUS
JKEJIaeMOr'0 YPOBHS YCIIEIIHOCTH

- BJIaJICHHUE SI3bIKOBBIMU CPEJICTBAMH, B TOM YHCIIE U
S3BIKOM XHMMUH, - YMEHHE SICHO, JIOTHYHO M TOYHO
u3jaratb CBOIO TOUYKY 3PEHHUS, MCIIOJIb30BaTh
a/IeKBAaTHBIE SI3BIKOBBIE CPE/ICTBA, B TOM YHUCIE U
CHMBOJIbHbIE (XMMHUUYECKHE 3HAaKH, (OPMYIbI H
YpaBHEHUS).

Ilpeamernsbie YY J{

-3HaHWe (TIOHMMaHHE) XapaKTEePHBIX MPU3HAKOB
BAYKHEHIIIMX XHUMUUYCCKUX MMOHSATHH,

-BBISIBJICHHE B3aMMOCBSA3M XMMUYECKHX ITOHATHH
s OOBSCHEHHS COCTaBa, CTPOCHUS, CBOWCTB
OT/ICNIbHBIX XMMUUYECKUX 0OBEKTOB U SBJICHHH;
-IPUMEHEHUE OCHOBHBIX ITOJIOKEHUM XUMHUYECKUX
TEOpUH [UIsl aHAJIM3a COCTaBA, CTPOCHUSI U CBOMCTB
BEIL[ECTB U POTEKaHUsI XUMHUECKUX PEAKIIHUH,
-YCTQHOBJICHHE B3aUMOCBSI3€H MEXIY COCTAaBOM,

CTPOCHHEM, CBOICTBaMH, MIPAaKTHYECKUM
NPUMEHEHHEM W TOJY4YEHHEM  BaKHEHIINX
BEIIECTB;

-OMpe/ieJIeHHe: CTENEeHM OKHUCIEHHMS] XUMHYECKHX
2JIEMEHTOB, 3apsIOB MOHOB; THUIA THUAPOJIN3A U
XapakTepa Cpelbl BOJIHBIX pAacTBOPOB  COJIEH,
OKHCITUTENII W BOCCTAHOBUTENS; OKHUCICHHUS W
BOCCTAQHOBJICHH, TUIIOB, BUJI0OB H paSHOBPI}IHOCTeﬁ
XUMUYECKUX PEaKUUMd B  HEOPraHUYECKOM U
OpraHMYECKON XUMMUH;

- OOBSICHEHHE CYIIHOCTH HU3y4YEHHBIX BHIOB
XUMUYECKUX PEaKIMi, MEXaHM3MOB IPOTEKAHUs
peakiuii MEXIY OpraHUYECKUMHU u
HEOPraHMUYECKUMHU BEIIECTBAMH;

-YMEHHE: COCTaBIIATh YPABHEHUS OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMH C MOMOIIBI0 METO/a
3JIEKTPOHHOTO 0OajaHca; MPOBOJUTH pPacdeThl MO
XHUMHUYECKUM (OpMyNaM U ypaBHEHHUSM; IPOBOAUTH
XUMHAYECKHH  SKCHEPHUMEHT C  COOJIIOZIEHHEM
TpeOOBaHUI K TMpaBWIIaM TEXHHUKH OE30MacHOCTH
npu paboTe B XUMHUECKOM KaOWHeTe.
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Tema 6. OKHCIANTEIBHO-BOCCTAHOBUTEIbHBbIE peakuuu (19 yacoB)

51-53

17.01
17.01
18.01

OKHUCIIHTENBHO-
BOCCTAHOBUTCIIbHEIC
PEaKIIUU U METOBI
COCTAaBJICHHS UX
YpaBHEHHI

OnuceiBaTh OKHUCJIUTEIHHO-
BOCCTaHOBUTEIbHBIE peakiuuu. OTIn4aTh UX OT
peakuuii oOMeHa.

3anuchiBaTh ~ YPaBHEHUS  OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMA C TOMOIIBIO
METOJIOB JIEKTPOHHOTr0 OanaHca

54-55

24.01
24.01

DJIEKTPOIHU3

OnuceiBaTh 3JIEKTPOIU3 KaK OKHUCIUTENIBHO-
BOCCTaHOBUTEJBHBIN ITpoLecc.

OOBICHATH KAaTOAHBIE M AHOJHBIC MPOIECCHI
C MHEPTHBIMU M aKTUBHBIMH 3JIEKTPOJAAMH.
3anuceiBaTh CXEMbI U YPABHEHHUSI 3JIEKTPOIN3a
pacIiaBoB U pacTBOPOB JIEKTPOIUTOB.
XapakTepu3oBaTh MPAKTUYECKOE 3HAUEHUE
JIEKTPOJIN3a U €r0 OCHOBHBIE HAIIPABJICHUS

56

25.01

XUMHYECKHNE UCTOUYHUKU
TOKa

XapakTepu3oBaTh TajbBAHUUECKHUE 3BJIEMEHTHI
U Jpyrue XMMHYECKUE HCTOUHUKH TOKA.
OnuceiBaTh  MOPOLIECCHI  HAa  AJIEKTpoAax
B TAJIbBAHUYECKOM DJIEMEHTE.

PackpeiBaTh poJIb XMMHUYECKHMX HCTOYHHUKOB
TOKa JJI1 TPOU3BOJICTBEHHONW M NOBCEIHEBHOM
JKU3HU YeIoBeKa

57

31.01

Koppo3us metannos u
CIOCOOBI 3aIIUTHI OT HEE

XapakTepu3oBaTh KOPPO3UI0 METAIOB Kak
OKHCIIUTEIbHO-BOCCTAaHOBUTENBHBIH MpoLIecC.
Paznuuate THIBI KOPPO3UU.

[Ipennarate cnocoObl 3alUTHl METAIOB OT
KOPPO3HH.

YcranaBnuBaTh 3aBHCUMOCTD
KOppo3uei METAJLJIOB u
OKpY’KaIOIIen cpeibl

MEXY
YCIOBUSAMM

58

31.01

O06001enne u

BEIMOTHATE TECTHI U YHpaXxHCHHA, pCIIaThb

JluunoctHble YY I

OCO3HaHHE poccuiickoii rpaXJaHCKOM
UAECHTUYHOCTH, NaTPHOTU3Ma, YyBCTBA FOPJIOCTHU 3a
POCCHICKYI0O XHMMHUECKYI0 HayKy; TOTOBHOCTb K

OCO3HaHHOMY BBIOODPY JanpHeimein
oOpa3oBaTeabHON

TPacKTOPUH B BBICLIEH LIKOJIE, IJI€ XUMHUS ABISIETCA
npouIMpyroIeit JUCLUIUIMHOM; YMEHHE

YIPaBJIATh CBOEH MO3HABATENBHOM NEATEIBHOCTBIO,
TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM
ylcle caMoOOpa30BaHMIO, Ha TMPOTSHKEHWH BCed
JKM3HM; ydacTHE B IIyOJIMYHOM IIpeJCTaBICHUN
PE3YJIbTaTOB CaMOCTOSITENIbHOM IM03HABATENBHON
JeATENbHOCTH, (opmupoBanue HaBbIKOB
9KCIEPUMEHTAIBHON u HCCIEN0BATENbCKON
JeATENbHOCTH;

ydactie B NMPOQMIBHBIX OJUMIMAAAX Pa3IHIHBIX
YpOBHEH B  COOTBETCTBHHM C  JKEIAEMbIMH
pe3yibTaTaMd M aJIeKBaTHOM  CaMOOLIEHKOW;
cOpMHUPOBaHHOCTD MUPOBO33pEHNS,
COOTBETCBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTUA HAYKW XWUMUS; NPUHATHC WU peain3anus
[IEHHOCTEH 3M0pOBOTO M 0Oe30macHoro oOpasa

JKU3HH, cobmoeHne IIPaBUII TEXHHUKH
6esomacHocTh  mpu  paboTe €  BEIIECTBaMH,
MmarepuajaMd M IpoleccamMu B ydeOHOH
nabopatopuu u Ha MIPOU3BOJICTBE,
c(OPMUPOBAHHOCTH HKOJIOTUUECKOTO MBIIUICHUS.

Meranpeamernbie YY /I

-MCIOJIb30BAaHNE YMEHMH M HAaBBIKOB Pa3IHMYHBIX
BHUJIOB MI03HABATENBHOM, y4eOHo-
HCCIIE0OBATENBCKOM WU NPOEKTHOM AEATEIbHOCTH,
IIPUMEHEHHE

OCHOBHBIX METO/IOB TMO3HAHMA Ml H3ydECHUS
Ppa3IuYHBIX CTOPOH OKpYXarolien
JIEHCTBUTENHLHOCTH,
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CHCTEMAaTH3aIs 3HAaHUH
o TeMe «OKHCIUTETBHO-
BOCCTAaHOBUTEIIHLHBIC
MPOLIECCHI»

3a/1a4yy 10 TEME.

[TpoBOIUTE OIIEHKY COOCTBEHHBIX IOCTHKEHUHN
B YCBOCHHUH TEMBI.

KoppexktupoBath cBOM 3HaHUSI B COOTBETCTBHH
C IUTAHUPYEMBIM PE3yJIbTaTOM

- BJIAJCHHE OCHOBHBIMH HHTEIUICKTyalbHBIMH
ornepanusMi: (GOpMyITUPOBKA TUIIOTE3bI, AaHAIU3 H
CHHTE3, CpaBHEHHE U cHUcTeMaTrHh3anus, o0o0IeHne
M KOHKPETH3allUs,  BBIABICHHE  MPUYHHHO-
CJICACTBCHHbIX CBSI3eH U MMOMCK aHaJIOI'OB,

- TMo3HaHWe OOBEKTOB OKPYKAIOIIEr0 MHpa OT
o01iero yepe3 0CoOEHHOE K eJUHIYHOMY;

- YMCHUE TICHEpHUPOBATL HUACH U ONPEACTIATH
cpencTBa, HeOOXOAUMBIE Ul UX peal3alyu;

- YMEHHE CaMOCTOSITEIIBHO OMNpeNessTh Ienu,
3a7audl  JAGATENBHOCTH M COCTABIATH  IUIAHBI
JeATEeNbHOCTH, BBIOMpATh CPEACTBA pealn3aluy
Heqd M NPUMEHSATh WX HAa  TPaKTHKE,
CaMOCTOSATEIBHO OCYIIECTBIATH, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh ASSATENLHOCTD;

- BIIaJICHIE HaBbIKAMH ITO3HABATENBHOM pediekcun
Kak OCO3HaHMsI COBEpIIAEMBIX JEUCTBUHA U
MBICITUTENIBHBIX IIPOLECCOB, HX PE3yIbTaTOB H
OCHOBaHHMH, TPaHMI] CBOECTO 3HAHUS M HE3HaHM,
HOBBIX [O3HABATENbHBIX 3amad M CPEACTB HUX
JIOCTIDKCHHUS;

- HCMONb30BAaHUE PA3NUYHBIX HCTOYHHKOB IS
MOJTYYSHUS] XUMHUYECKOH WH(pOPMAIINK, TOHUMaHHe
3aBHCUMOCTH coJIepKaHUSA U (hopmbl
MIPEACTABIICHU nH(pOpMaIn oT nenen
KOMMYHHKAIIMH U aJipecaTa;

- yYMEHUe POIYKTHBHO o0marscs u
B3aMMOJEICTBOBATL B  IPOLECCE COBMECTHOM
JeATENbHOCTH,

YUUTBIBATH ~ [O3MIMHM  JAPYTHMX  YYacTHHUKOB
JIeTeNLHOCTH, 3pPeKTHBHO paspemarb
KOH(IIMKTBI;

- TOTOBHOCTB M CIIOCOOHOCTB K CAaMOCTOSITENIbHOM
UH()OPMaIIMOHHO-TIO3HABATEIBHON JIEATEIbHOCTH, K
CaMOCTOSATEIIBHOMY IIOMCKY METOOB  peUIeHUS

TMPaKTUICCKUX 3aaay, BKJIrO4as yYMEHnE
OPHUCHTHUPOBATHCA B Ppa3JIMIHBIX HCTOYHUKaX
I/IH(I)OpMaHI/II/I, KPpUTUYCCKH OILICHUBATh u
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MHTEPIIPETUPOBATh NHPOPMAIHIO, MOIYIaeMyI0 U3
Pa3INYHBIX HCTOYHHKOB,;

- yMEHHe UCIIOJIb30BAaTh cpencTBa
MH(OPMAIMOHHBIX u KOMMYHHUKAIIMOHHBIX
texHonoruit  (manee - WKT) B  pemienun
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u

OpPraHM3allMOHHBIX  337a4 ¢ coONIoJeHueM
TpeOOBaHUI IPrOHOMHUKHU, TEXHUKH OE30MacCHOCTH,
TUTHEHBI, PECypcoCcOepeKeHHs, MpPaBOBBIX U
ITMYECKUX  HOPM, HOPM  WH(OPMALUOHHOM
0€301acHOCTH;

- BJIaJICHHE S3BIKOBBIMU CPEICTBAMH, B TOM UHUCIIE U
S3BIKOM XHMHH, - YMEHHE SCHO, JIOTHYHO M TOYHO
u3Jaratb CBOIO TOUKY 3pEHHUS, HCIOIB30BaTh
aJIeKBaTHBIC SI3BIKOBBIE CPEICTBA, B TOM YHUCIE U
CHUMBOJIbHBIE (XUMHYECKHE 3HAaKH, (opMymsl u
YpaBHEHU).

Ipeamernnbie YY /I

-3HaHWe (TIOHMMAaHME) XapaKTepPHBIX MPU3HAKOB
BOXHEUIIIUX XUMHUUYECKUX TOHSITHH,

-BBISIBIICHHE B3aMMOCBSI3M XHMHYECKUX TTOHATHH
JUIsi  OOBSICHEHHMsI COCTaBa, CTPOEHHS, CBOMCTB
OTACIIBbHBIX XUMHWYCCKUX O6’beKTOB n ﬂBHeHHﬁ;
-IPUMEHECHUE OCHOBHbBIX MOJIOKEHUH XUMHUUYECKUX
TEOpUH JUIsS aHalIM3a COCTaBa, CTPOCHHS U CBOMCTB
BEIIIECTB U MPOTEKAHNS XUMUYCCKUX PEaKITUi,
-YCTaHOBJICHHE B3aMMOCBS3EH MEXKIYy COCTAaBOM,
CTPOCHHUEM, CBOWCTBAaMHU, MPAKTUYECKIM
NpUMEHEHHEM W  TOJyYeHHEeM  BaKHEHIINX
BEIIIECTB;

-OMpeeNieHne: CTENeHH OKHUCICHHS XUMHYECKHX
9JIEMEHTOB, 3apsiIOB HOHOB; OKHUCIHTENSA W
BOCCTAaHOBHUTEJIS; OKHCIICHUS U BOCCTAHOBIICHHUS,
-YMEHHE: COCTABISATh YPAaBHEHHS OKUCIATENBHO-
BOCCTAaHOBUTEIBHBIX PEAKIINI C IIOMOIIBIO METOIa
SJIEKTPOHHOTO OajlaHca; MPOBOAMUTE PACUETHI TIO
XUMUAYECKUM (hopMysiaM M ypaBHEHHUSIM; TIPOBOJTUTH
XUMUYECKUH IKCIIEPUMEHT C COOJIIOJICHUEM
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TpeOOBaHMH K MpaBIJIaM TEXHUKH O€30MaCHOCTH
pu paboTe B XUMHIECKOM KaOWHETe

59 01.02 KonTtponbsHas padora Ne5 | [IpoBoauth pedaekcuto COOCTBEHHBIX
o TeMe «OKUCIUTEIbHO- | JOCTH KCHUI B WU3y4YEeHUU npeMera.
BOCCTaHOBUTEIIbHbBIC AHaM3upoBaTh PpPeE3YyJbTaThl  KOHTPOJBHOMU
peakuum» paboThl W BBICTpAaWBaTh IYTH JOCTHIKCHUS
KEJTAEMOT0 YPOBHS YCIIENTHOCTH
Tema 7. HemeTannl (23 uaca)
60 07.02 Bonopon ApPryMeHTHpOBaTh JBOHCTBEHHOE MoJIoKeHHE | JImanocrubie YV /I:
BOJOpOZA B [1EPHOAMYECKOI cHcTeMe | Oco3HaHue poccuiickoi IPaX IaHCKOM
UIEHTHYHOCTH, IATPUOTU3MA, TyBCTBA TOPIOCTH 3a
XUMHYECKHX DJIEMEHTOB. N }
N POCCHICKYI0 XHMHUYECKYI0 HAyKy; TOTOBHOCTH K
CpaBHuBaTH CBOUCTBA BOOpOAa CO | ocosnanHOMY BBIOOPY JanbHekeit
MCJIOYHBbIMU METAJIJIaMH U I'aJIOr CHAMUA. 06paSOBaTCJILHOI71
XapaKTepI/BOBaTI) N30TOIIBI BOJOpOJaa, TPa€KTOpHHU B BBICIIIEH IIKOJIE, TJIe XUMHUS SBIISIETCS
HAXOX/IEHNE B IIPUPOLE, CTPOEHHE MOJIEKyJbI, | POPmmpyiomeri AUCIHIUTMHOM, YMCHHC
(H3EECKHE CHOMCTRA, BOCCTAHOBHTEISHBIE K YIIPABJIATH CBOEH MO3HABATEIBLHON IEATEIBHOCTEIO,
N TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMUIO, B TOM
OKHCJIMTCJIBHBIC CBONCTBA. ypcae caMoOOpa30BaHMIO, HA TIPOTSKEHHH Beeil
OnuceiBaTh IMOJIYUYCHHEC BOOOpPOaA B | )KM3HH; yYacTHE B WyOJMYHOM TIPEICTABICHUH
Ha60paToppH/I u HpOMI)IHIJ'IeHHOCTI/I U €ro | pe3yibTartoB CaMOCTOSATENIbHOU IMO3HABATEIHHOM
IpUMEHEHHE JEATENBHOCTH, (dopMupoBanue HaBBIKOB
JKCIIEPUMEHTATLHOM u HCCIIEN0BATENBCKOM
61 07.02 I'anorensr XapakrepuzoBatb VIIA-rpymnmy rajaoreHoB B CATENBHOCTIL:
IIaHe  CpaBHEHMA  CTPOCHHA  aTOMOB W | yyactre B NpOQMIBHBIX OJMMIMANAX PasMYHBIX
KPHCTAJIJIOB, OKHCJINTEJIBHO- | ypOBHEH B COOTBETCTBMM  C  JKEJa€MbIMH
BOCCTAHOBUTECIBHDBIX CBOﬁCTB. pe3yiibTaTaMu u a}.'[eKBaTHOfI CaMOOHeHKOfI;
BrisiBisTh 3aKOHOMEPHOCTH u3MeHenus | CPOPMUPOBAHHOCTS MHPOBO33PEHUS,
N COOTBETCBYIOILIETO COBPEMEHHOMY YPOBHIO
CBOUCTB I'aJIOTCHOB B IPYIIIIC. Pa3sBUTHSA HAyKH XUMHS; IPUHATHE M pPealM3aIus
OnucpiBaTh CcHOCOOBI IONYYEHUS M 00JIACTH [IEHHOCTEH 3I0POBOTO U 0E30MacHOr0 6e30MacHoOro
MPYIMEH €HUS TAJIOTEHOB U UX COEJIMHECHUM. oOpa3a KU3HH, COOMIOACHHE TIPABWJI TEXHUKH
62 08.02 ["anorenoBoaOpOAbI U XapakTepus3oBaTh CTpOEHHE MOJIeKy1, | Oe3omacHoCTH — mpu  pabote ¢ BelleCTBAMY,

rajoreH 0BOJIOPOIHbIEC
KHCHOTHL. I'ajmoreHuanl

CBOMCTBA TaJIOTEHOBOAOPOJIHBIX KHCIOT U
CIOCOOBI MOJTYYEHHUSL.

YcTaHaBnuBaTh 3aBHUCUMOCTD KHCIIOTHBIX

MarepuajaMd M IpoleccaMH B yd4eOHOH
nmabopaTopuu u Ha TIPOM3BOJICTBE,
c(OPMUPOBAHHOCTH HKOJOTHUECKOTO MBIIIIICHNUSI.
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CBOMCTB OTHX COCIMHEHUM OT BEIMYHHEI
CTENIEHH OKHUCJIEHMS W  paamyca aroma
rajoreHa.

WnentugunupoBaTh raioreHu I -HOHBI.
[IpoBoauth, HaOMOTATP W  OIHKCHIBATH
XUMHUYECKUN SKCIIEPUMEHT

63

14.02

Kucnoponusie
COEMHEHHUs XJI0pa

XapakTepu3oBarthb OKCHUJIBI,
KHCIIOPOACOIEPKAIIME KUCIOTHI XJIOpa U HX
COJIM: CBOMCTBA, ITOJy4YEHHE U IPUMEHEHNUE.

64

15.02

Kucnopon u o301

JlaBaTh 001IyI0 XapaKTEpUCTUKY XaJIbKOT€HOB.
CpaBHMBATh CTPOEHUE aTOMOB M KPHUCTAJLJIOB,
OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIE CBOKCTBA
XaJIbKOT' €HOB.

VYcranaBnuBaTh 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XaJIbKOT€HOB B IpyIIIE.
XapakTepu3oBaTh aJUIOTPONHUIO  KHUCIOPOAA,
HAXOXIEHUE B INPUPOLE, CTPOCHUE MOJIEKYII
KHCIIOpO/a W 030Ha, (pU3MYEecCKue CBOWCTBA,
BOCCTAHOBUTEIIbHBIE u OKHCIINTEIBHBIE
CBOMCTBA KHCIIOPO/A.

OnuceiBaTh MOJYYE€HUE KHUCIOpPOJA U O30HA
B Ja0OpaTOpUM M TPOMBIIUIEHHOCTH © UX
NIPUMEH CHUE.

HaGmrogath ©  ONUCHIBATH  XUMHYECKHI
JKCIIEPUMEHT

65

21.02

ITepokcua Bonopona

XapakTepu3oBaTh CTpOEHUE MOJIEKYJIBI
MEPOKCUAA BOAOPOAA M €ro OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHYIO IBOWCTBEHHOCTD.
OnuceiBaTh obmactu MIPUMEH EHUS u
MOJIYYCHHE TMTEPOKCUIA BOAOPOIA

66

22.02

Cepa

XapaKkTepu3oBaTh CTPOEHUE aTOMa U CTENEHU

Meranpeamernsbie YY /I

-HICTIONIB30BAaHNE YMEHUH W HAaBBIKOB Pa3IMIHBIX
BUJIOB MO3HABATEIILHOM, yueOHO-
HCCIICIOBATEIBCKON W TPOCKTHOM JEATEIbHOCTH,
NIpUMEHEHHUE

OCHOBHBIX METOA0B ITIO3HAHUA JJIs1 I/ISy‘{eHI/IH
Pa3IMYHbIX CTOpPOH OKpYXarollen
JIENCTBUTEIHLHOCTH,

- BJAJCHHE OCHOBHBIMH HWHTEIUIEKTYalIbHBIMU
orepaiusaMu: (GOPMYIUPOBKA TUIOTE3bl, aHAIHU3 U
CHHTE3, CPaBHEHHE M CHCTeMaTH3alus, 0000ImeHne
u KOHKpETH3aIus, BBISIBJICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€H U ITIOMCK aHAJIOrOB;

- MO3HaHHE OOBEKTOB OKPYXKAIOUIET0 MHpa OT
o011ero yepe3 0coOeHHOE K eANHUIHOMY;

- yYMCHHE TEHEpHUpOBaTh HAEH U OIPEIeNATh
cpencTBa, HEOOXOIMMBIE [T UX PeaTH3alliu;

- yMEHHE CaMOCTOSTETIBHO OIpPENeNsITh LeINH,
3a7a4d  JEITEIbHOCTH M COCTABIATH  IIJIAHBI
JICSITEIIBHOCTH, BBIOUPATh CPENCTBA pPeaNTU3aAIUU
HeNMd W TNPUMEHSITh WX  HAa  NPAKTHKE,
CaMOCTOSITEIILHO OCYILECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTHPOBATh ACATEIbHOCTD;

- BJIaJIcHHE HaBbIKAMH MTO3HABATENbHOU pediekcuu
KaK OCO3HaHHUS  COBEpIIAEMBIX JEUCTBHM U
MBICTUTEIBHBIX MPOILECCOB, HX pE3yIbTaTOB H
OCHOBAHMH, TPaHUI] CBOETO 3HAHWSA M HE3HAHUS,
HOBBIX TIO3HABaTEIbHBIX 334a4 M CPEICTB UX
JIOCTHOKEHUS,

- UCIONB30BaHUE PATUYHBIX HCTOYHUKOB JUISA
MOJYYSHUS] XUMHUYECKOH MH(pOPMAIIUK, TOHUMaHHe
3aBUCUMOCTH CoJIepKaHUS " (hopmbl
TIPEICTaBICHUS nHpOpMAIIH oT meen
KOMMYHHUKAIIUH U aJipecara;

- TOTOBHOCTB U CIIOCOOHOCTH K CaMOCTOSITEIbHOM
WHPOPMAIIMOHHO-TIO3HABATEIEHOM JEATEIEHOCTH, K
CaMOCTOSITCIbHOMY ~ MOWCKY METOJIOB  PEICHUS
MPAKTHYCCKIX 3a7ad, BKJIIOYast YMEHHE
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OKUCJICHHS  cepbl Kak  (QYHKIHUIO  €ro
HOPMAaJIbHOTO ¥ BO30YKIEHHOTO COCTOSIHUH.

OnuchIBaTh aJIOTPOITHBIE MOIU(DHUKAIIUNA CEPBHI
U ux CcTpoeHne.O0BICHATh OKHCIUTEIBHO-

BOCCTaAaHOBUTCIIBHBIC CBOMCTBa CCPhI n
KOHKPCTHU3UPOBATH nux XUMHNYCCKHMH
PCaKIAMU.

PackppiBaTh HaxOXIEHHE Cepbl B MpUpOAE, €€
MOJyYeHHE U IPUMEHEHU e

OPHEHTHPOBATbCS B  PA3IMYHBIX  MCTOYHMKAX
nH(pOpMaIHy, KPUTHIECKH OIICHUBATh n
MHTEPIPETHPOBATh WHPOPMAIHIO, MOYy4aeMyl0 U3
Pa3NUYHBIX HCTOYHUKOB;

- yMEHHe UCIIOJIb30BATh cpencraa
MH(OPMAIIMOHHBIX u KOMMYHHKaIIMOHHBIX
texHonoruit  (manee - WKT) B pemienun
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpPraHu3alMOHHBIX  3agad ¢  COONIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHHKH OE30MacHOCTH,
TUTHEHBI, PeCcypcocOepexeHus, IMPaBOBBIX U
9THYECKHX  HOPM, HOpPM  HH(OpPManMOHHON
0€301acHOCTH;

- BJIaJICHHUE SI3bIKOBBIMU CPEJICTBAMH, B TOM UYHUCIIE U
A3BIKOM XMMUH, - YMEHHUE SICHO, JIOTUYHO M TOYHO
u3IaraTb CBOIO TOYKY 3pEHHUS, HCIIOJIb30BATh
aJIeKBaTHBIC SI3BIKOBBIE CPEACTBA, B TOM YHCIE H
CHUMBOJIbHBIE (XUMHYECKUE 3HAKH, (opMymsl u
YpaBHEHU).

Ilpeamernsbie YY J{

-3HaHWE (TIOHMMaHHWE) XapaKTEePHBIX NPU3HAKOB
BOXHEUIIINX XUMHUUYECKUX TOHSITHH,

-BBISIBJIECHHME B3aMMOCBSA3M XMMHWYECKHX ITOHATUM
JUisi  OOBSICHEHHMsI COCTaBa, CTPOEHHsS, CBOMCTB
OTACIBbHBIX XUMHWYCCKUX O6’I)CKTOB n ﬂBHCHHﬁ;
-IPUMEHEHUE OCHOBHBIX IOJIOXKEHUM XUMHUYECKUX
TEOpUH [UIsl aHaJIM3a COCTaBa, CTPOCHUS U CBOMCTB
BEIL[ECTB U POTEKaHUsI XUMHUECKUX PEAKIIHH,
-YCTQHOBJICHHE B3aUMOCBSI3€H MEXIY COCTAaBOM,

CTPOCHHUEM, CBOICTBaMH, MPaKTHYECKUM
INPUMEHEHHEM W TOJY4YEeHHEM  BaKHEHIINX
BEII[ECTB;

-OIIPEACIICHUE: CTCIICHN OKHCICHHUA XUMHYCCKUX
3JICMCHTOB, 3aps 0B HOHOB, OKHUCIUTEIIA n
BOCCTAaHOBUTECIIA, OKHMCICHUA U BOCCTAHOBJICHUA.
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28.02

CepoBogopon u
CyIbGUIbI

XapakTepu3oBaTh CTpOEHHE MOJIEKYJIbI
CepoBOOpOAA u IIPOrHO3UPOBATH
BOCCTaHOBUTENbHbIE CBOMCTBA. [loaTBEp)KIaThH
UX YPaBHEHUSIMHU COOTBETCTBYIOIINX pEaKLUi.
OnuceiBaTh  MOJY4YEHHE U  NPUMEHEHHE
CepoBOIOPO/ia M CBOWCTBA CEPOBOIOPOAHOM
KUCIOTBl U CyiabGuaoB. MaeHTuduuupoBaTh
CyJIb(UI-UOHBI

68

28.02

Oxkcun cepsi (IV),
CepHHCTas KUCIIOTa U €€
COJIM

OnuceiBath cBoiicTBa oxcuaa cepoi(IV) u
CEPHHCTOM KHUCJOTBI, UX TOJy4YeHUEe U
MIPUMEHEHUE.

XapakTepu3oBaTh BOCCTaHOBUTEIbHBIC
CBOMCTBa OKCHJIa cepri(I1V) u
KOHKPETU3UPOBATh X YPABHEHUSIMHU PEAKIUH.
OnuceiBaTh  TOJNYYCHHE ©  MPUMEHECHHE
JIMOKCHUJIA  CEpbl, CEPHUCTOM KHUCIOTHI U
CyJb(UTOB.

Pacrio3naBath Cysib(QUT-HOHEI.

69

29.02

Oxcua cepsi(VI). Cepnas
KHUCJIOTA U €€ COJIU

XapakrepusoBaTb okcu cepsl (V1) u cepHyro
KHUCIIOTY KaK KHCJIOTHBIE COETMHEHUSI.
[Iporno3upoBath OKHUCIHUTENBHBIE CBOWCTBA
okcuza cepbl(VI) u cepHOl KUCTOTEHI.
OnucelBaTh  MOJAY4YEHHE U  NPUMEHEHHE
TPUOKCHIA  CEpbl, CEpHOH  KHUCIOTHl U
cyJb(aToB.

WUnentudunnpoBath CyabhaT-HOHBI.

70

06.03

A3zot

XapakTepu3oBaTh  HAaxOXJEHUE a3zoTa B
npupoe, CTpOEHHE MOJIEKYJIBI, ero
¢u3nyeckre CBOWCTBA, BOCCTAHOBUTENBHbBIE U
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OKHCJIMTEJIbHBIE CBOMCTBA.
OnuceIBaTh MONMYYEHUE a30Ta B JIAOOpaTOpHH
Y TIPOMBIIINIEHHOCTH ¥ €0 IPUMEHCHUE

71

06.03

Amvmunak. Coiu aMMOHUS

XapakTepu3oBaTh (pU3HUECKHe U XUMHUYECKHE
CBOMCTBAa aMMHaKa Ha OCHOBE cOCTaBa U
CTPOEHHUS MOJIEKYJIBI.

OnuceIBaTh J1JaOOPATOPHBIN U IPOMBILLITICHHBII
CIOCOOBI MOJTY4YEHHSI aMMHUAKa.

PacriozHaBaTh KaTHOH aMMOHHMSL.
Xapakrepu3oBaTh (U3MUECKHE U XUMHUYECKUE
CBOMCTBa coJIeil aMMOHHUS M UX ITPUMEHEHHE.

72

07.03

Oxcunsl asota. Azotucras
KHCIIOTa U HUTPUTHI

KnaccuduiupoBath OKCHUJIBI a3ora.
XapakTepus3oBaTh CTpOEHUE MOJIEKYJ,
busznueckre U XMMUYECKHE CBOMCTBA OKCHJIOB
as3ora.

OnuceIBaThL CBOMCTBA a30THCTOM KHUCJIOTHI U €€
coJIeH.

KonkperusupoBats OKHCIINTEIHLHO-
BOCCTAHOBUTEIbHBIE  CBOMCTBA  HUTPUTOB
YpaBHEHUSIMU pEAKIU

73

13.03

A30THas KuCIIOTa U
HHUTPATbI

XapaxkTepu3oBaTh CTPOGHHE  MOJIEKYJIbI,
¢u3nyeckne 1 XMMUYECKHE CBOWCTBA a30THOM
KUCIOTBl ~ KaK  KHCIOTBI M CHJIBHOTO
OKHCIIUTENS, €€ MOJIyYEHUE U IIPUMEH EHHUE.
YcTanaBnuBath 3aBUCHUMOCTH MEXIY
CBOMCTBAMHU HUTPATOB U UX TPUMEHEHUEM

74-75

13.03
14.03

docdop u ero
COCOUHCHUA

XapaktepusoBath  auiotpornuro  ¢ocdopa,
CTpOEHHE  MOJEKya1  Moaudukamui, Hux
¢u3ndyecKkne CBOICTBA, BOCCTAHOBUTEIIBHBIE
Y OKHACIIHTEIbHBIC CBOICTBa docdopa,
HAaXOXJEHUE B MpPHpPOJAE, TOJNy4YeHUEe U
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IpUMEHEHHE.

CpaBHMBaTH CBOMCTBA AJUIOTPOITHBIX
MOIU(PUKAITHA.
YcraHaBimBaTh B3aUMOCBSI3U MEXIY

okcugamu pocpopa, HochOpHBIMU KHCIOTAMHU
u pocdaramu.

XapakTepru30BaTh UX CBOICTBA U MPUMEHEHHE.
Nnentudunuposats hochaT-aHUOH.
Habmogath ¥ ONUCHIBATH  XUMHYECKUI
IKCIIEPHUMEHT

76-77

20.03
20.03

Yraepon u ero
COEINHEHUS

JlaBaTb OOIYIO XapaKTEePUCTUKY JIEMEHTOB
IVA-rpynmnsl.

CpaBHUBaTh  QJJIOTPOIHBIE  MOAM(PUKALUU
yriaepoaa o CTPOEHHIO, CBOICTBaM
Y IPUMEHEHHUIO.

XapakTepru30BaTh OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE CBOMCTBA YIIIEPOJA.
OnuceiBaTh CTPOEHUE MOJEKYJ, CBOMCTBA,
NOJIy4YCHUE UM IPUMEHEHUE  YrapHoro u
YTJIEKUCIIOTO Ta30B.

XapakTepu3oBaTh CBOWCTBA KapOOHaToOB U
ruapokapoonaros.  [IpuBoauth  npumepsl
BAKHEUINUX IPEACTATENCH COJIEH YrOJbHON
KHCJIOTBI U UX 3HAYEHHUE.

78

21.03

Kpemunii u ero
COEIMHEHHUS

OnuceiBaTh BOCCTaHOBHTEIIbHBIE u
OKHUCJIMTENBHBIE  CBOMCTBA KPEMHHs, €r0
HaX0XXJEHUE B IIPUPOJE, IOTYUEHUE U 00J1aCTU
IPUMEHEHUSA. Y CTaHaBIMBAaTh B3aUMOCBA3U
MEXIY OKCHUAAMH KpPEMHHMS, KPEMHHMEBBIMHU
KHCIIOTAMH U CUJIMKaTaMU. OnuceiBath
NPOAYKIHUIO CUIIMKATHONW MPOMBIIIIJIEHHOCTH.

79

03.04

ITpakTnueckas paborta Ne§

CobOmoiaTh TpaBuia TEXHUKH 0€30MacCHOCTH
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«[lonyuenue okcn0B
HEMETAJUIOB U
HCCIIEI0BAaHNUE UX
CBOMCTB»

npu pabore ¢ J1abopaTOpHBIM 000PYAOBAHHUEM,
HarpeBaTelbHBIMU NPUOOpPaMU, XUMHUYECKUMHU
peakTHBaMH. DKOHOMHO H  JKOJIOTHYECKU
IPaMOTHO O0paIaThCsl C HUMHU.

80 03.04 [TpakTnueckas padora Ne9 | Habmogath ~ XUMHYECKHE  SIBJICHMS U
«[Tonyuenue ra3zoB u GUKCHpOBaTh  pe3yNbTAaTHl  HAOIIOJECHUM.
HCCIIEIOBAHNE MX @®opMyIIMpOBaTh BHIBOJIBI HA HX OCHOBE
CBOMCTB»
81 04.04 Oo6o0mmenue u BEIOTHATE TECTHI M yIIpaKHEHUs, peIaTh
CHCTEMAaTH3alusl 3HAaHUH | 3aJ1a4M 110 TEME.
no reme «Hemerauibn [TpoBOAMTE OLIEHKY COOCTBEHHBIX 1OCTUKECHUIN
B YCBOCHUU TEMBI.
KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBHH
C IIJIAHUPYEMBIM PE3yJIbTaTOM
82 10.04 Kontponenas pabora Ne6 | [IpoBoauTh peduiekcuio COOCTBEHHBIX
«Hemetamsny JNOCTIDKEHWH B~ HM3YYEHHH  IIpeaMera.
AHanu3npoBaTh  pe3yJbTaTbl  KOHTPOJBHOHN
paboOTBIl W BBICTpaMBATh ITYTH JOCTHIKCHHSI
KEJTAeMOro YPOBHsI YCIICITHOCTH
Tema 8. Metassbl (17 yacoB)
83 10.04 [lenounbie MeTaJUIbI OOBACHATL ~ 3aKOHOMEPHOCTH ~ M3MeHeHus | Jlmunocrubie YV 3
¢usnuecknx W XUMHYECKHX  CBOjicTp | O¢O3HAHHC POCCHUCKOM IPAAIAHCKON

MIEJTOYHBIX METAJUIOB B 3aBHCHMOCTH OT HX
aTOMHOT'O HOMEpa.

XapakTepru30BaTh HAXOXJACHHE B MPHUPOJE,
MOJyYeHHE W NPUMEHEHHE  IHETOYHBIX
METAIJIOB B CBETE OOIIEro, OCOOEHHOrO U

€AMHUYHOrO.
OnuceiBaTh OMHapHbIE KHCJIOPOJIHbIE
COCIMHEHMS  IIEJOYHBIX  METAJJIOB u

YCTaHaBJIMBATh TCHCTUYCCKYIO CBA3b MCKIAY
COCAMHCHUAMMU.

UICHTUYHOCTH, TATPUOTHU3MAa, 9yBCTBA TOPIOCTH 32
POCCHICKYI0 XUMHYECKYIO HAYKY; TOTOBHOCTh K
OCO3HAaHHOMY BBIOOpY JaibHEHIICH
00pa3oBaTeIbHON TPACKTOPHUHU B BBICIICH IIIKOJIE,
TJIe XUMUS SBIISACTCS IPOGQUITHPYIOMICH
JTUCHUTUTHHOM, YMEHUE YIIPABIIATH CBOCH
[MO3HABATEJILHOM IeITEILHOCTRI0, TOTOBHOCTE U
CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHUCIIC
camM000pa30BaHMIO, HA MPOTSHKCHUH BCEH JKU3HU;
ydacTHe B ITyOJMYHOM TPEICTABICHUH PE3yIbTaTOB
CaMOCTOSITEIILHOM ITO3HABATEIILHOM JIeITEITbHOCTH,
(hopMUpOBaHIE HABBIKOB IKCIIEPUMEHTATLHON U
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XapakTepus3oBaTh CBOMCTBA METaJIJIOB,
OKCHUJIOB, THAPOKCUIOB M COJIEH MIETOYHBIX
METAJIJIOB U X IPUMEHECHHE.
NnertugunupoBaTh COCAMHEHUS MICTOYHBIX
METaJIJIOB.

HaGmromate #W = OHNHCBHIBATH  XUMHYECKUH

9KCIIEPUMEHT
84 11.04 Mertannsl IB-rpynner: XapaxkTepru3oBaTh CTpOEeHHE aTOMOB,
MeJb U cepedpo ¢u3ndeckne U XUMHYECKHE CBOWCTBA MEIU U

cepedpa.

UX COEJIWHEHUI.

OnuceiBaTh CBOMCTBA U MPUMEHEHUE OKCUIAOB
Y BOKHEHIIINX COJIeH cepedpa u Meu.
PacnioznaBaTh KaTHOHBI MeU U cepedpa

HCCIIeIOBATEIILCKOM AESTEIbHOCTH; yIacTHe B
NpO(UIBHBIX OJIMMITHAJIAX PA3IUYHBIX YPOBHEH B
COOTBETCTBHH C KEITAEMBIMH Pe3yJbTaTaMU 1
aJIeKBaTHOW CaMOOIIEHKOW; chOpMUPOBaHHOCTh
MHUPOBO33PEHUSI, COOTBETCBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3sBUTHUA HAYKH XUMUSL; IPUHATHE U
peanuzaiys eHHOCTEH 3/10pOBOro 1 0E3011acHOTO
00paza KHU3HH, COOJIOICHUE TPABHIT TEXHUKH
6e3omacHOCTH pU paboTe C BEIECTBAMH,
MaTepHallaMi M IpolieccaMu B y4eOHOH
71a00opaToOpUH U Ha IIPOU3BOJCTBE

Meranpeamernbie YY /I
-ICIIOJIb30BaHNE YMEHUIl M HaBBIKOB pa3IMYHBIX
BUJIOB MI03HaBaTENIbHOM, y4eOHo-

MCCIIE0BATENBCKOM U IPOEKTHOM IE€ATENbHOCTH,
MPUMEHEHHE OCHOBHBIX METONIOB ITO3HAHHSA UL
W3YYCHHUS  Pa3IUYHBIX  CTOPOH  OKPY)KaIOIIeH
JICHCTBUTEIILHOCTH,

- BJAICHWE OCHOBHBIMH HWHTEIUIEKTYaIbHBIMU
omepanusaMu: (HOpMyIIHPOBKA TUITOTE3bI, aHATTU3 U
CHHTE3, CpaBHCHHE M CHCTEMaTH3alnus, 0000ImeHne
u KOHKpETH3aIHs, BBISIBIICHUE MIPUYNHHO-
CJICICTBEHHBIX CBSI3€H M MOKMCK aHAJIOrOB;

- TO3HaHHE OOBEKTOB OKPYXKAIOIIET0 MHpa OT
o01ero yepes 0coOEHHOE K eAMHIIHOMY;

- YMCHHE TCHEPHUPOBaTh HJICH U OIPEICIATh
CpelcTBa, HEOOXOUMBbIC IJIsl UX Pealln3alllu;

- yMEHHE CaMOCTOSITEJIbHO OMpPENesaTh LeJNH,
3a7a4d  JEITEIbHOCTH MW COCTaBIATH  IIJIAHBI
JIeSITeTbHOCTH, BBIOMpPATh CPENCTBA peaNn3aluu
mend W [OpUMEHSATh  HMX  Ha  INPAKTHKE,
CaMOCTOSITETIFHO OCYILECTBIISATh, KOHTPOJIHPOBATE U
KOPPEKTHPOBATh ACATEIEHOCTE;

- BJIa[ICHHE HABBHIKAMU TTO3HABATEIHHON pedIreKcuu
KaKk OCO3HAHHSA  COBEpLIAEMbIX JACUCTBUH U
MBICTUTEIBHBIX MPOIECCOB, HMX pE3yIbTaTOB M
OCHOBAaHWH, TPaHWI] CBOETO 3HAHWSA M HE3HAHWA,
HOBBIX TIO3HABAaTENBHBIX 334ad W CPEICTB UX
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JOCTHIKCHHUA,
- HCIIOJIB30BAHUC PA3JIMYHBIX HWCTOYHUKOB JIA
MOJTYYCHU A XAMUYECKOI I/IH(I)OpMaHI/II/I, IIOHMMAHHC

3aBUCUMOCTH coZlepKaHus u (hopmbl
[IpECTaBIICHUS nHpOpMaIn oT neneu
KOMMYHUKALIUU U aJ[pecara;

- YMEHUE IPOLYKTUBHO o0rarbcest U

B3aMMOJICHCTBOBATE B IpPOLECCE  COBMECTHOM
JCSITEIIBHOCTH,

YYUTBIBATh ~ HO3HLHUH  JOPYTHX  yYaCTHHUKOB
JIeATENILHOCTH, 3pPeKTHBHO paspemarb
KOH(IIMKTBI;

- TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIIBHOMN
HH(POPMAIIMOHHO- [T03HABATEIHHOMN ASSITEIbHOCTH,
K CaMOCTOSITEIbHOMY MTOMCKY METOZIOB PEIICHHUSI

85

17.04

bepunnuii, Mmaruuit u
IEJTOYHO3EMEIILHBIE
MeTaJlIBI

JlaBaTh 00IIyI0 XapaKTEpUCTUKY IJIEMEHTOB
IIA-rpynmibl  Ha  OCHOBE HMX  IOJIOKEHHS
B MIEPHOIUYECKON cucreme 2JIEMEHTOB
. . MeHneneeBa U CTPOCHUSI aTOMOB.
YcTanaBnuBaTh 3aKOHOMEPHOCTH W3MEHCHHUSI
csoiictB B [l A-rpynme.

XapakTepu3oBaTh HAXOXIEHUE B MPHUPOJE,
MOJIy4eHH e u MpPUMEHEHUE
MIETIOYHO3EMENBHBIX ~ METaJUIOB B CBETE
00111er0, 0COOEHHOI'0 H €IMHUYHOIO.
OnuceiBaTh OuHapHbBIE KHUCJIOPOJIHbIE
COCMHEHHS MIEIOYHO3EMETbHBIX METAJJIOB U
YCTaHABIMBATh TEHETHYECKYIO CBA3b MEXIY UX
COCIMHEHUSMHU. XapaKTEepU30BaTb CBOWCTBA
METAJIJIOB, OKCHIOB, THIPOKCHIOB U coleit
[IETIOYHBIX METAJUIOB ¥ UX IIPUMEHEHUE.
WnentuguuupoBaTth COeNUHEHUS MarHus,
KaJbIus, Oapwus.

HaGmronaTh 1 OMUCHIBATE XUMUYECKUT

MPAKTHYECKUX 3a1ad, BKITIOYast yMEHHE
OpUEHTHUPOBAaTbCA B  PA3IMYHBIX  HCTOYHHUKAX
nH(OpMaIuy, KPUTHYECKU OLICHUBATh u
MHTEPIPETHPOBATh WHPOPMAIHIO, MOJYy4aeMyl0 U3
Pa3NUYHBIX HCTOYHUKOB;

- yMEHHe HCIIONIB30BaTh cpeacTBa
MH(OPMAIIMOHHBIX u KOMMYHHUKAIIMOHHBIX
texHonoruit  (manee - WKT) B pemiennn

KOIrHUTHBHBIX, KOMMyHHKaTI/IBHI)IX n
OpPraHM3allMOHHBIX  3aga4 ¢ COONOJeHHEM
TpeGOBaHUI SPrOHOMHUKH, TEXHUKH OE30MACHOCTH,
TUTHEHBI,  PECYpCOCOEpekKEHUs, MPaBOBBIX U
ITMYECKUX  HOPM, HOPM  HH(OPMALUOHHOM
0e30MacHOCTH;

- BIIQJICHUE SI3BIKOBBIMH CPEICTBAMH, B TOM YHCIIE U
SI3BIKOM XUMUH, - YMEHHE SICHO, JIOTHYHO U TOYHO
u3TaraTh CBOKO TOYKY 3PEHUS, HCIIOJIb30BATh
aJIEKBaTHBIE S3BIKOBBIE CPEACTBA, B TOM YHCIIE W
CHMBOJIbHBIE (XUMHUYECKHE 3HAKH, (OPMYIbI U

ypaBHEHHUSI)  pacyeTamH. Kitaccuduruponatsb
MeCTUIMIBI ¥ PacKpbIBaTh  AMANEKTUKY  UX
MIPUMEHEHHUSI. XapaxkTepu3oBarhb OCHOBHbIE
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BKCHepI/IMeHT HarrpasBJICHUSA XUMHU3aAUN
86 17.04 XKecTkoCTh BOIIBI U XapakTepu30BaTh BPEMEHHYIO U TOCTOSHHYIO ﬁ“i;ﬁ::ﬁi‘?;;ﬂ
CHOCO6BI cc ychaHeHI/Iﬂ )KéCTKOCTI) BOJIBL. '3£aHI/I€ (HOHI/IMaHI/Ie) XapaKTCpHbIX TPHU3HAKOB
YcraHaBiMBath B3aUMOCBA3b MEKAY | paxuelnX XMMUYECKHUX TIOHSITHH,
OpUYUHAMU KECTKOCTH M CIIOCO0AMHM €€ | -BbisBIEHHE B3aUMOCBA3H XMMHYECKHX —MOHSTHIA
YCTpaHEHHSL. s OOBACHEHHS COCTaBa, CTPOCHUS, CBOWCTB
OINKCLIBATE Bpex KECTKOM BOJIBL OTJENbHBIX XUMHUECKHUX OOBEKTOB U SIBJICHHIA,
HabmoaTs 1  ONUCHIBATh  XUMUUECKHil -yMEHHE XapaKTepU30BaTh HAyJYHBIC MPUHIUIIBI
XHUMHUYCCKOT'O IIpOU3BOJACTBA, OCHOBHBIC
OKCIEPUMEHT HAIPABICHUS XUMH3ALUKA CEIBCKOTO XO3siICTBa,
HpO6HeMLI OXPaHbI Opr}Ka}OH.[eﬁ Cpenanl,
TMPUHOUIIBI PAITUOHAIIBHOTO MU TAHUS
- yMeHue 0e30macHo paboTaTh ¢ eIKUMH,
TOPIOYMMHU U TOKCUIHBIMH BEIIECTBAMU,
cpeacTBaMu OBITOBOW XHMUHU.
87 18.04 Hunx OnucelBaTh CTpOCHHE aToMa, (UINYECKHE
XMMHYECKHE  CBOMCTBA,  TMONY4YeHHE U
PUMEHCHUE IUHKA. ApryMEeHTHPOBATH
aM(pOTepHbIC CBOWCTBA OKCHIA M THUAPOKCHUIA
IUHKA XHUMHYCCKUM 9KCIEPUMEHTOM.
XapakTepru3oBaTh KOMIUIEKCOOOpa3OBaHWE Ha
npuMepe IMHKATOB
88 24.04 AJIOMUHHIA U €ro OnuchiBaTh CTPOCHHE aToMa, (U3HYECKHE
COEIMHEHUS XUMHYECKHE  CBOMCTBA,  MOIy4YeHHE U
MPUMEHECHUE ATIOMUHUS.
AprymeHTupoBaTh amM(QOTEpHbIE  CBOMCTBA
OKCHJIa U TUAPOKCUIA AOMUHUS XUMUICCKIM
9KCHEPHUMEHTOM.
XapakTepu3oBaTh KOMIUIEKCOOOpa3OBaHUE Ha
npUMepe aTFOMUHATOB.
89 24.04 XpoM U €ro COeTMHEHUs XapakTepu3oBaTh XpPOM MO €ro MOJOXKEHHIO

B MIEPHOINYECKON cuCcTEME 3JIEMEHTOB
.. MenneneeBa W  CTPOEHUIO aTOMOB,

50




¢usnyeckue U XUMHYECKHE  CBOWCTBA,
HoJyyeHne u MpUMEHEHNE Xpoma.
[Iporuo3upoBath CBOMCTBA BaKHEUILINX
COEAVHEHUH (OKCHI0B U IMAPOKCHIOB XpOMa)
B 3aBHCHMOCTU OT CTENEHH OKHUCIEHHS XpoMa.
[IpoBoauTs, Ha0I0AaTh Y OIIMCBIBATH
XMMHMUYECKUHN KCIIEPUMEHT

90

25.04

Mapranen, *ene3o0 u ux
COEIHEHHUS

XapakTepu3oBaTh MapraHei o ero
MIOJIOXK EHUIO B [1EpUOJIUYECKON cucTeme
anemeHtoB JI. 1. MenneneeBa U CTPOCHMIO
aTOMOB, (pu3HUecKre U XUMUYECKHE CBOWCTBA,
IIOJIy4CHHE U IPUMEHEHHE Mapratia.
[IporHo3upoBaTh  CBOWCTBA  Ba)KHEUIIUX
COEIMHEHUM (OKCHIIOB, TUIPOKCUIOB U CoJiel
Mapradiia) B  3aBUCUMOCTH  OT CTEIEHHU
OKHUCJICHUS] Maprasiia.

XapakTepu3oBaTh KE€JIe30 MO €ro MoJIOKEHHUIO
B MIEPUOUYECKOM cucreme 3JIEMEHTOB
.. MeHneneeBa ¥  CTPOCHHIO aTOMOB,
dusnueckne W XUMHYECKHE  CBOWCTBA,
nojgyyeHue (4yryHa U CTaji) U IpPUMEHEHHUeE
JK€Je3a U €ro CIUIaBOB.

[Iporuo3upoBatb CBOMCTBa BAXKHEUILNX
COEIMHEHUM (OKCHUJIOB U THJIPOKCHUIOB JKEJe3a)
B 3aBUCUMOCTH OT CTEIIEHU OKHUCIIEHUS XKeJe3a.
Pacnio3naBath katronsl xxesnesa(ll) u (1)
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02.05

XHUMHS 1 IOBCEAHEBHAS
JKH3HDb YEJI0BEKA.

JloKa3pIBaTh, YTO COBPEMEHHBII OBIT YellOBEKa
HeMbICTHM  0€3  JOCTHXKeHUU XUMUH.
PackpbiBaTh JMAJIEKTHY €CKHI XapakTep
XUMH3ALUUN TIOBCEIHEBHOW JKM3HM YEJIOBEKA.
Xapaktepu3oBatb WH(MOPMAINIO, KOTOPYIO
HECET  CHMBOJMKA  NPOMBIIUIEHHBIX U
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IPOJOBOJBCTBEHHBIX  TOBapoB. CoOmronaTh

TEXHUKY 0e30MacHOCTH B nporecce
IPUMEHCHUS JIEKapCTBEHHBIX CpEJCTB,
OBITOBBIX ITPEMAPATOB U MPUOOPOB

92 08.05 [TpakTuueckas pabota OKCIIepUMEHTaJIbHO ~ TONy4aTh  Haubojee
Ne 10 «ITomyuenue pacnpoCTpaHEHHBIE COCIUHEHUS  METAaJUIOB
COEIMHEHHUN METAJIJIOB U Y U3y4aTh UX CBOWCTBA
HCCIIEIOBAHNE MX
CBOWCTB»

93 08.05 XUMHS ¥ TIPOOIIEMBI XapakTepu3oBaTh OCHOBHBIC (baxTopsl
OXpaHbl OKpYKarolein XUMHYECKOTO  3arps3HEHUS]  OKpY’Karolen
cpenbl cpenbl.

Omnpenensts M CTOYHUKHU XUMHUYECKOT O
3arps3HEHHst  aTMOc(epbl,  BOAHBIX U
3eMENIBHBIX PECYpPCOB M apryMEHTHPOBAHHO
npeiaraTh ClocoObl HX OXPaHbI

94 15.05 Ob6o01enue u BbIMONHATE TECThl M yNpakHEHUs, pelaTh
CHCTEMAaTH3alus 3HAaHUH | 3a]1a4M 10 TEMe.

1o TeMe «MeTauib [IpoBOAMTE OIIEHKY COOCTBEHHBIX JOCTUXEHUI
B YCBOCHUU TEMBI.
KoppekTupoBaTh cBOM 3HaHUS B COOTBETCTBUU
C IIJIJAHUPYEMBIM PE3yJIbTaTOM

95 15.05 Kontponbhas padora Ne7 | [IpoBoautsb pednexcuro COOCTBEHHBIX

«MeTannbDy JIOCTUKECHHI B W3Y4YECHUU MpenmMeTa.
AHanu3upoBaTh  pe3yJbTaThl  KOHTPOJIbHOU
paboTbl M BBHICTpaMBaTh IYTH JIOCTUXKEHHS
KEJAeMOro YpOBHsI YCIIEITHOCTH

96 16.05 [TpoMexyTouHas [TpoBoUTHL pedaekcuio COOCTBEHHBIX
aTTecTanus JOCTWXKEHHHM B M3Y4YECHUHM IpeIMeTa XUMMHH.

AHaIM3UpoOBaTh PE3yIAbTAThl MPOMEKYTOUHON
aTTECTALNH.
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22.05
22.05
23.05

IToaroroBka xk EI'D.

HUTOI'O: 99 yacos
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®opmbl yyeTa padoyeil NPOrpaMMbl BOCIIUTAHUA

BocnurareabHblil NOTeHIMAI Y4eOHOr o mpeaMeTa « XMMUs) Ha ypOBHE OCHOBHOT'O OOIIEro
00pa3oBaHMsI PeaIM3yeTCs Ha e TEeIbHOCTHOW OCHOBE Yepes:

- MaKCUMAaJIbHOE HCIIOJIb30BAHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEp:KaHUs
yueObHOro mpenMera «Xumus» Uil (QOPMHUpPOBaHUS y OOyYarOLMXCSd  POCCHUHCKUX
TPAJUIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX M COIMOKYJbTYPHBIX LIEHHOCTEH, pPOCCHICKOTrO
HCTOPUYECKOTO CO3HAHMS HAa OCHOBE HCTOPUYECKOTO MPOCBEIIEHNUS; T0A00p COOTBETCTBYIOIIET O
COZIep)KaHUSl YPOKOB, 3aJaHHM, BCIIOMOTaTeJIbHbIX MAaTEpHANIOB, MPOOJEMHBIX CHUTyalHH s
00CYXICHHIA;

- BKJIIOYEHHE B pabouyio MporpaMMmy ydeOHOro mpenMera «XUMHS» IENEBbIX
OPHEHTHUPOB PE3YyJIbTATOB BOCHUTAHUS, UX YUET B ONpEeICHUN BOCIUTATEIbHBIX 3a7]a4 YPOKOB,
3aHATUH;

- BBHIOOp METONOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOLIMX BOCHUTATEILHOE
BO3/JICMCTBHE HA JMYHOCTh B COOTBETCTBUU C BOCIUTATEJIHBIM MJI€AJTIOM, LIEJIBIO U 3aJadaMH
BOCIIUTaHUS, LEJIEBBIMH OPHUEHTHPAMHU DPE3YJIbTATOB BOCIHUTAHMS; pPEATU3aLUI0 INPHOPUTETA
BOCIUTaHUS B y4eOHOH J1€ATeIbHOCTH;

- IIPUBJICYEHNE BHUMAHMsI 00Yy4alOUIMXCs K LIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha
ypoKax OMOJIOrHHM, SIBJIEHUN U COOBITUN, MHUIIMHUPOBAHUE OOCYXIEHUN, BHICKA3bIBAHUN CBOETO
MHEHHSI, BBIPAOOTKM CBOEr0 JMYHOCTHOIO OTHOIIEHHUS K H3Y4aeMbIM COOBITUSIM, SIBJICHUSM,
IMLam;

- IIPUMEHEHUE UHTEPAKTUBHBIX (OpM Yy4eOHOW pabOThl — HHTEJUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX I103HABATENbHYI0 MOTHBAILIMIO, UIPOBBIX METOAMK, JIMCKYCCHH, IaroLIuX
BO3MOXKHOCTb TNPHOOPECTH OIBIT BEIEHUS KOHCTPYKTUBHOIO JHAJIora; TIPyMHIOBOM paboThl,
KOTOpasi Y4MT CTPOUTh OTHOILEHHS U JIEeHCTBOBaTh B KOMAaHJE, CIHOCOOCTBYET pa3BUTHIO
KPUTHYECKOT O MBILIIEHHUS;

- no0y>kaeHne 00yJaromuxcsi CoOII01aTh HOPMbI ITOBEACHMSI, TpaBUIa OOIEHNUS CO
CBEPCTHHUKAaMU U I€aroraMu, COOTBETCTBYIOLIME YKIaay 001e00pa3oBaTeIbHON OpraHu3alui,
YCTaHOBJICHUE U TTOIJIEPXKKY JOOPOKETaTeIbHON aTMOC(hEpHI;

- opraHu3anuio medcrsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YUYAIOMIUXCS HAJ
HEYCIIEBAIOIMMHU  OJHOKJIACCHUKAMM, B TOM 4YHCIE€ C OCOOBIMH 00pa30oBaTEIbHBIMU
MOTPEOHOCTSAMH, JAIOLIEro O0YYarOUIMMCS COLUAJIbHO 3HAYMMBIN OIBIT COTPYAHHUYECTBA U
B3aMMHOMN TTOMOIIIH;

- VMHULMUPOBAHUE U TTOIJEPKKY HCCIEA0BATEIBCKON IEATEIbHOCTH 00yJaroIuXcs,
IUTAHUPOBAHUE M BBINOJHEHUE WHAMBUIYAJIbHBIX M TPYHIOBBIX IMPOEKTOB BOCHUTATEIbHOU
HaIPaBJIEHHOCTH.
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Peanu3anusi BOCIUTATEIBHOI0 MOTEHIUAJIA YU4eOHOr 0 mpeaMeTa « XUMHS» Yepe3 YPOUHYI0 CUCTeMY 00y4eHusl U
Bocnutanuda B 11 kiacce.

Ne

Paznen

KomnuectBo
qacoB

dopma peanuzaluy BOCIUTATEIBHOIO
MOTEHIMAa TEMBI

Monyns paboueit mporpaMmsl
BOCITUTAHUS «YPOUHAs ICATEIbHOCTD,
«OCHOBHBIE HIKOJILHBIE €I

Cpoku

Ctpoenue atoma

10

[TpuBrieyeHre BHUMaHUS 00 y4alOIUXCsl
K LIGHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBJICHUN U COOBITUH,
WHUIIMUPOBAHUE 00 CYXKICHUH,
BBICKA3bIBAaHUI CBOErO MHEHUSI,
BBIPAOOTKH CBOETO JINYHOCTHOTO
OTHOILIEHUS K U3y4aeMbIM COOBITUSIM,
sprerusiM. Opranu3anus medcraa
MOTHBUPOBAHHBIX U 3PYANPOBAHHBIX
o0yyaronmxcs HaJl HeyCIleBaloUMMH
OJTHOKJIACCHUKAaMH, B TOM YHCJIE C
0cOoOBIMH 00pa30BaTENbHBIMU
MOTPEOHOCTAMMU, JAOLIETO
00y4YarIMMCs COLIMAIBHO 3HAUUMBIN
OIIBIT COTPYIHUYECTBA U B3aUMHOMN
TTOMOIIIH.

JleHp 3HAHUH

CeHTs10pb

Xumu4deckas CBS3b

10

Br160p MeTO/10B, METOIUK, TEXHOJIOTHH,
OKa3bIBAIOIIMX BOCIIMTATEIHHOE
BO3JCHCTBHE HA TMYHOCTH B
COOTBETCTBHHU C BOCIUTATEILHBIM
HJIeaJIoM, LIEJIbIO U 3aJaYaMu
BOCIUTAHUS, I[€JICBBIMA OPUEHTUPAMHU
pE3yIbTaTOB BOCIIMTAHHKS; PEAIN3AIUIO
MPUOPUTETA BOCIIUTAHUS B y4eOHOM
JIeSITeJIbHOCTH

JleHb yuurens

OxkTa0pb
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HucnepcHsie
CUCTEMBI U
pacTBOPBI

Hcnonap30Banne BOCITUTATEIHHBIX
BO3MOXKHOCTEH co/iepsKaHus yueOHbIX
peaMeToB 11 (popMHUpOBaHUS Y
o0yJaroumxcs pocCUiCKuX
TPaAUIIUOHHBIX JYXOBHO-HPABCTBCHHBIX
U COLIMOKYJIBTYPHBIX LICHHOCTEH,
POCCHICKOT 0 UCTOPHY €CKOT'O CO3HAHMUS
Ha OCHOBE MUCTOPUYECKOT O IPOCBEILEHMS;
10J100p COOTBETCTBYIOLETO COJIEPIKAHUS
YPOKOB, 33JIaHUH, BCIIOMOTaTeJIbHBIX
MaTepuajoB, IPOOJIEMHBIX CUTYaLUH [
00CY K IeHU

JleHp HapOJHOr O €AMHCTBA

Hosi0pp

3aKOHOMEPHOCTH
POTEKaHUS
XUMUYECKUX
peakiuit

Br160op MeTo10B, METOIUK, TEXHOJIOTHH,
OKa3bIBAIOIINX BOCIIMTATCIBHOE
BO3JCHICTBUE HA INYHOCTH B
COOTBETCTBUHU C BOCIUTATEIHHBIM
HUeajIoM, IENbI0 U 3aJa4aMu
BOCITUTAHUS, L1EJIEBBIMU OPUEHTHPAMHU
pe3yJIbTaTOB BOCIUTAHMS; PEATU3AIUIO
MPUOPUTETA BOCITUTAHUS B yUeOHOM
JeSITeIIbHOCTH

Mex1yHapOIHBII 1€Hb XYA0KHUKA
«Benukue XMMHUKHU B HCKYCCTBE

Jexabpb

XHUMHYECKUE
peakly B BOJHBIX
pacTBopax

12

Hcnonp3oBaHuE BOCIIUTATENBHBIX
BO3MOYKHOCTEH CO/lepyKaHus yUeOHBIX
IPEeAMETOB 11 (OpMHUpPOBAHUS Y
o0y4arommxcs pocCuiicKux
TPaJULMOHHBIX 1yXOBHO-HPAaBCTBEHHBIX
U COLIMOKYJIBTYPHBIX [IEHHOCTEH,
POCCUICKOr0 UCTOPUYECKOT O CO3HAHMS
Ha OCHOBE HUCTOPUYECKOr 0 MPOCBEIIECHUS;
0JI00p COOTBETCTBYIOIIETO COAEPKaHUS
YPOKOB, 3aJIaHN}, BCIIOMOTaTEIbHBIX
MaTepUaIOB, TPOOJIEMHBIX CHTYAIUH JJIsI

JleHb pOCCHICKOTO CTYy/IEHYECTBA

SHBapb

S7




00CYKIeHUI

OBP

Br160p MeT0/10B, METOIMK, TEXHOJIOTHH,
OKa3BIBAIOIINX BOCIIMTATEIBHOE
BO3JICICTBHE HA JUYHOCTH B
COOTBETCTBUH C BOCIUTATEIHHBIM
HU7CaJIOM, IENIbI0 U 3aJa4aMu
BOCITUTAHUS, LEJIEBBIMU OPUEHTUPAMHU
pE3yJIbTATOB BOCIUTAHMS; PEATU3ALUIO
MIPUOPUTETA BOCITUTAHUS B y4€OHOM
JeITCIbHOCTH

JleHp poccuiickol HayKu

®despaiib

HemeTamisl

23

[ToOyxaeHne 00ydarmXxcs COOII0IaTh
HOPMBI [TOBE/ICHHUS, TIPaBHJIa OOIICHHUS CO
CBEPCTHUKAMU U IIEIaroraMH,
COOTBETCTBYIOIIUE YKJIATY
00111e00pa3oBaTENbHOI OpraHu3alui,
YCTAHOBJICHUE U MTOJICPKKY
I00poXKenaTenbHON aTMochepbl

JleHb poccuiickoil HayKu
«XUMHSA-3TO UHTEPECHO»
«190 ner I.1.MenneneeBy»

®deBpanb

MeTtasnsl

17

[IpuBnedeHne BHUMaHUS 00y4YarOMIUXCS
K LICHHOCTHOMY AaCIEKTy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBJICHUN U COOBITUH,
WHULIMMPOBAHUE 00CYXICHHH,
BBICKa3bIBAHUI CBOErO MHEHUS,
BBIPAOOTKU CBOETO JINYHOCTHOTO
OTHOILIEHUS K U3y4aeMbIM COOBITUSIM,
SIBJICHUSIM

JleHb KOCMOHABTHKHU
«Ponp XUMHYECKUX BEIIECCTB U
MaTepHaioB B OCBOCHUH KOCMOCa»

Anpenb
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