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['JIABA 1
OBUIME ITOJIOKEHNA

1. Hacrosias yueOHasi mporpaMma 1Mo y4yeOHOMY HIpeaMeTy «XUMHUS»
(manee — yueOHasi mporpamma) mOpeJHa3HaueHa JJig U3y4yeHHs Ha 0a30BOM
ypoBHE yueOHOro mpeamera «Xumus» B X—X| Kiaccax yupexaeHun
o0pa3oBaHusl, peAIU3yIONIUX 00pa30BaTeIbHBIE TPOrPAMMbl OOIIETO CPEIHETO
oOpa3oBaHus.

2. Hactosimas yaeOHast mporpamMma paccuutana Ha 136 gacos:

2 ygaca B Hegenmto B X kjacce (Bcero 68 4acoB, B TOM 4YHClE 2 yaca —
pe3epBHOE BpeMsl);

2 4vaca B Henemo B Xl kmacce (Bcero 68 yacoB, B TOM 4uclie 2 4aca —
pe3epBHOE BpeMsl).

3. llenu uzyyenus yueOHoro npeamera «Xumusi» B X—XI| kinaccax:

dbopMHUpOBaHKE CUCTEMBl XUMUYCCKUX 3HAHUN W OIBITA UX NMPUMCHCHHS,
oOecreunBaroIieil TOHMMaHNEe €CTEeCTBEHHOHAYYHON KapTUHBI MUPA, aKTUBHYIO
aJlanTaIiyio B colmyMe U 0e30macHoe MoBEJAECHUE, TOTOBHOCTD K MPOAOIKEHUIO
oOpa3oBaHMs Ha MOCIAEAYIONIMX YPOBHSIX M CTYNEHAX NPO(PECCHOHAIBHOTO
oOpa3oBaHus;

dbopMUpOBaHKE COIMAJIBHO 3HAYUMBIX IIEHHOCTHBIX OpHUEHTAIH,
BKJTIOUAOIIUX OOIIEKYJIBTYPHOE U IMYHOCTHOE Pa3BUTHE yUAIIMXCsI, 0OCOZHAHUE
[EHHOCTH TOJIy4a€MOr0 XMMHUYECKOTO 00pa30BaHUsl, YyBCTBA OTBETCTBEHHOCTH
U TIATPUOTHU3MA, COLMAIBHYI0O MOOMIBHOCTh M CIIOCOOHOCTh a/IallTUPOBATHCS B
Pa3HbBIX )KU3HEHHBIX CUTYalIUsIX.

4. 3agaun yueOHOTro ipenmera « Xumusi» B X—XI knaccax:

(dbopMHUpOBaHKE CUCTEMHBIX XUMUYECKUX 3HAHUM, CO3TAIOIITUX OCHOBY IS
HEMPEPHIBHOrO 00pa3oBaHUsI M CaMOOOpa30BaHUsl HA BCEX dTamnax oOy4eHUs U
npeacTosien npodecCuoHanbHON AeATeTbHOCTH;

dbopMUpOBaHKE U pa3BUTUE KIIFOUEBBIX, OOMIETPEAMETHBIX U MPEAMETHO-
CHEIUMATbHBIX ~ KOMIIETEHIIMHA C  y4eTOM  CHCeIU(pUKH  XUMHH  Kak
dbyHIaMEHTATBHON €CTECTBEHHON HAYKU;

dbopMHupoBaHWE W PA3BUTHE Yy YYalIUXCS COIHAIBHO 3HAYMMBIX
OOIIEKYIbTYPHBIX U JUYHOCTHBIX IIEHHOCTHBIX OPUEHTAIUH, TTPEATOIArafoINX
panroHaIbHOE U 0€30MaCHOE UCITOIH30BAHNE BEIIECTB B TOBCEHEBHON KU3HH,

NPpUMEHEHUE TIOJIYYEHHBIX 3HAHUM B  LEIIX O0Opa3oBaHUs U
caM000pa3oBaHusl, MPUOOPETEHHUE OTbITa 0€30MaCHOTO UCIIOIB30BaHMSI BEIICCTB
W MaTepuajoB B TIOBCEIHEBHON JESITEIHHOCTH, OOECICUYCHUE KYJIbTYpPhI
3JI0POBOr0 00pa3a KU3HU.

5. Pexomenayembie HOpMBI 1 METOIBI OOYYECHHS 1 BOCTTUTAHUS:

TEOPETUUYECKUE 3aHATHS: Oecelbl C HCMOJb30BAHHEM HILTIOCTPATUBHO-
JEMOHCTPAIIMOHHOTO MaTepuajia U MHTEPHET-PECYPCOB; MPOOJIEMHbBIC JICKIIHUH,
JIMCKYCCHH;
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NPaKTUYECKUE 3aHATHS: MPaKTHUYEeCKUue padoThl, J1a0OpaTOPHBIE OMBITHI,
JEMOHCTPALINH;

caMOCTOsITelIbHas ~ paboTa  y4aluxcs: pEIIeHHEe  PAcCueTHbIX U
MPAKTUYECKUX 3aJ1ay, BBHIMOJHEHUE HMCCIIEI0BATEIbCKUX MPOEKTOB, HAMKMCAHUE
OTYETOB, TOJArOTOBKA JOKJIAJ0B Ha KOH(EpEeHUHI0 U JApyrue (popMel
NEeSATEIbHOCTH.

[ToBpimennto 3¢ HEKTUBHOCTH Mpoliecca 00ydeHus OyAeT CIIocOOCTBOBATh
UCIIOJb30BAaHUE MYJbTUMEIUUHON TEXHUKU U DJIEKTPOHHBIX CPEJICTB O0yUCHUSI.

6. OxxunaeMble pe3yibTaThl U3yUEHHUs COJAEpKaHMs y4eOHOTO MpeameTa
«Xumus» 1o 3aBepuieHnu o0yuenus: B X—XI knaccax:

6.1. mpeaMeTHBIC:

c(hOpMUPOBAHHOCTH MPEACTaBICHUM 00 OOBEKTUBHOCTH HAYUYHOT'O 3HAHUS
00 OKpy>KarollleM MUPE; XUMUM KaK OJTHOW U3 BAXKHEHIINX €CTECTBEHHBIX HAYK
U €€ poJid JUIsi Pa3BUTUS HAYYHOIO MHPOBO33PECHUS, HAYKH, TEXHUKU U
TEXHOJIOTHH;

NpUOOpPETEHUE OMbITa NPUMEHEHUS HAyYHBIX METOJOB ITO3HAHMUS:
HAOMIOZICHUE XUMUYECKHX SBJICHUHN; TMPOBEICHUE XHMHUYECKUX OIMBITOB H
MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUN;

YMEHHE aHAJIU3UPOBATh MOJTYUYECHHBIE PE3YJIbTAThI U I€JIATh BHIBO/IBI;

c(OpMUPOBAHHOCTh MPEACTABICHUN O palMOHAIBHOM MCIOJb30BaHUU
IPUPOJHBIX PECYPCOB, MPOOIEME 3arpsi3HEHUS] OKPYKAIOIIEH CPebl B CBSI3H C
UCIIOJIb30BAHUEM XUMUYECKUX TEXHOJIOTU;

chOpMUPOBAHHOCTh YMEHHUW MPOTHO3UPOBATH, AHAIM3UPOBATH U
OLICHUBATh TMOCIEJACTBUS OBITOBOM U TMPOW3BOACTBEHHON JEATEIHLHOCTH,
CBSI3aHHOM C XMMUEH;

6.2. MmeTanpenMeTHbIE:

OCBOCHUE Pa3MYHbIX (POpM y4YEOHOU JeATeNIbHOCTH (MPOBEIACHUE
HKCIIEPUMEHTA U BBINIOJIHEHUE HCCIEA0BATENbCKUX 3aJaHui; paboTa B mape u
IpYIIIe; BeJICHUE UCKYCCUM; apTyMEHTAIMs CBOEH MTO3UIUHU; UHbIE (POPMBI);

Pa3BUTHUE YHHUBEPCAIBbHBIX YYCOHBIX JEUCTBUM U MEXKMIPEIMETHBIX
MOHSITHI;

YIIPABJIEHUE CBOCH MO3HABATEIBHOMU JESITEIbHOCTBIO;

pa3BUTHE yMEHUU paboTaTh ¢ wHGOpPMAIMEH, BBIACIITh B HEW TJIaBHOE;
KPUTUYECKH  OIICHUBAaTh HMHQPOPMAIMIO, TOJYYCHHYI0 U3  Pa3IHYIHBIX
HUCTOYHUKOB, TPAMOTHO HHTEPHPETUPOBATh W HCIOJb30BaTh €€; OTJIUYATh
CYIIECTBEHHBIC TPU3HAKHU SIBICHUM OT HECYIIECTBEHHBIX; BUJIETh HECKOJIHKO
BApUAHTOB pelIeHuss NpoOJieMbl MW BbIOMpaTh HauboJiee ONTHUMAIbHBIN;
WHTETPUPOBATh 3HAHUS U3 PA3IMUHBIX MPEIAMETHBIX 00JIaCTe i pelieHus
MPaKTUYECKUX 3a/ay;

6.3. TMYHOCTHBIE:

yOEXIEHHOCTh B BO3MOYKHOCTSIX HAYYHOTO TIO3HAHUS 3aKOHOB TTPUPO/IHI;
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3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHMSIX 00 YCTpPOWCTBE MHpa U
00IIIECTBA;

OCO3HAHHE TYMAaHUCTHUYECKOM CYIIHOCTM M HPABCTBEHHOW ILIEHHOCTH
HAyYHbIX 3HAHUW; 3HAYUMOCTH OEpEKHOTO OTHOLLEHHUS K OKPY KaIOILIEl cpee U
IPUPOJIONOJIB30BaHUIO; HEOOXOIMMOCTH Pa3yMHOI0 NPUMEHEHUSI JOCTHKEHHIM
HayKH{ U TEXHOJIOTUH B MHHOBAIIMOHHOM Pa3BUTHU OOIIECTBA;

MNOHUMAaHHWE 3HAYUMOCTH BJIAJIEHUS JIOCTOBEpHON wuH(poOpmManuen o
NEPENOBBIX JOCTHKEHUSAX U OTKPBITUAX MUPOBOU M OT€UECTBEHHON HAYKHU;

YBaXKEHHE K ACATENSAM HAyKU U TEXHUKH, BUJCHHE HAYKH KaK 3JIEMEHTA
00111eUeTIOBEUECKOMN KYJIbTYPHI.

7. bazoBbIil ypoBeHb M3yueHus xumun Ha IIl crymenu obiiero cpeaHero
oOpa3oBaHMsI OPUEHTUPOBAH HAa OCBOCHUE YYalUMHUCS 00S3aTEeIbHOTIO
MUHUMYyMa COJEpKaHUs XMMHYECKOro oOpaszoBaHus; (GOpMUpPOBaHHE OOIIEH
KYJBTYpbl —4YE€pE€3 PpPEHIEHHUE MHPOBO33PECHUECKUX, BOCHUTATEIBHBIX U
pPa3BUBAIOIIMX 33J1a4 XUMUYECKOTO 00pa30BaHusl.

CtpykTypa HacTosiliedl y4eOHOM MpOorpaMMbl MPEAIoaraeT M3y4deHHe
OpPraHMYecKoM XUMuU B X KJlacce, KOTOPOE€ HAuYMHAEeTCs ¢ TemMbl «BBeneHue B
OPraHUYECKYI0 XHUMHUIO», PACCUMTaAaHHOM Ha (QOPMHUpPOBAHHE HEOOXOIUMBIX
KOMIICTCHIIMM, HANpPABJICHHBIX HA [OHUMAHUE OCHOB TEOPUU CTPOCHUS
BelecTra. JlanpHeilliee paccMoTpeHre yd4eOHOro marepuana Oa3upyercss Ha
CBEJEHUSAX OO0 DJIEKTPOHHOM CTPOCHHHM AaTOMOB U 3JEKTPOHHOW NpUpOe
XUMHUYECKOU CBA3U B MOJIEKYJIaX OPraHUYECKUX coeqnHeHnil. PaccmarpuBarorcs
CTPOEHHUE U CBOMCTBA KUCIOPOACOAEPKAIUX OPTAHUYECKUX BEIIECTB OCHOBHBIX
kiaccoB. [Ipennaraemasi MmociaeaOBaTENbHOCTh YYEOHBIX TEM B HACTOSIICH
y4eOHOM MpOTrpaMMe MO3BOJISIET PACKPHITh MPUHIUI YCIOKHEHUSI CTPOCHUS U
TeHETUYECKOTO Pa3BUTUS OT YIJIEBOJOPOJOB K 00JI€€ CI0KHBIM OPTraHUYECKUM
COEIMHEHUSIM.

Kypc xumum XI kimacca mnpeaycmaTpuBaeT u3yyeHue oOmend u
HEOPraHMYE€CKOM XMMHUHU U BKJIIOYAE€T OCHOBHBIE TMOHATHS U 3aKOHbI XUMWHU;
NEPUOJUYECKUN 3aKOH; TEOPHUI0 XUMHUYECKOM CBSI3H; 3aKOHOMEPHOCTHU
NPOTEKAHUS XUMHYECKUX PEAKIMi; XHMMHIO PacTBOPOB. 3aBEpIIAETCS KypcC
M3y4YEHUEM XUMHH DJIEMEHTOB.

IIpn u3zydeHum Kypca ydamuecsi 3HAaKOMATCS C 3aBUCHMOCTBIO CBOMCTB
BEIIECTB OT HMX CTPOCHUS, NPUMEHCHHUEM XUMHYECKUX COCIMHEHHM M HUX
peBpalleHU B pa3IuuHbIX cepax KU3HEAEATEIbHOCTH YeI0BEKa.

B mnacTtosimielt ydyeOHOM mporpaMMme MpencTaBiICHbl Y4eOHbIE TEeMbl U
MPUMEPHOE BpEMS HA UX U3YUCHHUE.

Conepxxanre yueOHOTO Tmpeamera «XuUMHUS» OPUEHTUPOBAHO Ha
OBJIQJICHUE YYAIIUMUCA KOMIETEHUIHUSIMU, HEOOXOIUMBIMU I pallMOHAIbLHON
JEATEIbHOCTH B MUPE BEIIECTB U XUMUYECKUX MTPEBPAIICHUN HA OCHOBE 3HAHUU
O CBOMCTBax BAXXKHEWIIMX BEHIECCTB, OKPYKAIOIIUX YEJIOBEKA B MOBCEIHEBHOMN
KU3HHM, TPUPOJE, MpoMbilUIeHHOCTH. (OCBOEHHE coJiepKaHusl Yy4eOHOro



5

npeaMeTa «XuUMHs» TpeArnoaracT GOpMHUPOBAHUE Y yHaIIMXCA MOHUMAHUS
pOJII XUMHHM B PEHICHUH HaumboJiee aKTyalbHBIX MpoOJieM, CTOSIIUX Mepen
yenoBeuecTBOM B X XI Beke.

JUis KaxJIoM TeMbl B HACTOSALIEH Y4YEOHOW mIporpaMMe OIpeesieHbI
BOIIPOCHI, TOJIJICKAIINE U3YUCHUIO, TUITBI PACUETHBIX 3a7]a4, YKAa3aHbl IEPEUHU
JEMOHCTpAINi, TEeMbl Ja0OPATOPHBIX OIBITOB M MPAKTUYECKUX PadoT,
TpeOOBaHUS K YCBOCHHIO yueOHOro marepuana. [lemarornueckomy paOOTHUKY
JaeTCsl TMpaBO 3aMEHBbl JEMOHCTpalluii Ha Jpyrue (paBHOILICHHBIE), Ooliee
JOCTYIIHBIE B YCJIOBHUSIX JIaHHOTO YYpexJeHus oOpa3oBanus. [lo cBoemy
YCMOTPEHHUIO  TEJAaroru4eckuii  pabOTHUK  MOXET  YBEIMYUTH  YHCIIO
neMoHcTpauii. [lpy Hamuuum B ydpexJeHUU OOpa30BaHMs KOMIUIEKCA
MPOTPaMMHO-ANNAapPaTHOrO0 C KOMIUIEKTOM JaTYMKOB (MHOTO(YHKIIMOHATbHAS
U3MEpPUTEIIbHASL CHUCTEMA) PEKOMEHIYETCSl MPOBOAUTH JIEMOHCTpPALMU C €ro
VCIIOJIb30BAaHUEM.

VYkazaHHoe B HacTosIIed ydeOHOM mporpaMMe KOJIMYECTBO YacoB,
OTBEJICHHBIX HA M3Y4YCHHUE YUEOHBIX TEM, SBISETCS MpUMEpHbIM. OHO MOXKET
OBITH TepepachpeielieH0 MEXIy TeMaMH B pa3syMHBIX mpezenax (2—4 daca).
PesepBHOEe Bpemsi Memaroruyeckuii pabOTHHUK HCIIOJNB3YyET TI0 CBOEMY
ycMoTpeHnro. Kpome TOro, moOmycTuMo HW3MEHEHHME IOCIEN0BATEIBbHOCTH
U3YyUCHHS BONPOCOB B  paMKax OTJEIbHOW  y4yeOHOW TeMbl IMpHU
COOTBETCTBYIOIIEM OOOCHOBAaHUU TaKUX U3MEHEHUHU.

B cootBercTBHM C mpUHOMIAMH KOMIETEHTHOCTHOTO MOAXOJIa OLICHKA
c(hOpMHUPOBAHHBIX KOMIIETCHIUHN yYalUXCsl MPOBOAUTCS HA OCHOBE WX 3HAHUA,
yMEHUN U BBIPAaOOTaHHBIX CIIOCOOOB NEATENbHOCTU. B Hacrosiel ydeOHOM
porpamMme st Kax a0 TeMbl UMEIOTCst « OCHOBHBIE TPEOOBaHUS K Pe3yJIbTaTaM
y4eOHOM AESITENBHOCTH ydamuxcs». Ha ux oCHOBE OCYIIECTBIISIETCSI KOHTPOJIb
U OLICHKA Pe3yJbTaTOB YUEOHOU NEATEebHOCTU y4YalllMXCsl, KaueCTBA YCBOCHUS
3HAHUW U YPOBHS C(HOPMUPOBAHHOCTU KOMIIETCHIIMA MPU OCYIIECTBICHUU
MOYPOYHOTO M  TEMATHYECKOro KOHTpoyss. KoJM4ecTBO MUChbMEHHBIX
KOHTPOJILHBIX paboT — 4 (4 yaca) B X u Xl kiaccax.

TJIABA 2
COJEPKAHUE YYEBHOI'O TIPEJIMETA B X KJIACCE. OCHOBHBIE
TPEBOBAHUS K PE3YJILTATAM YUEBHOU AEATEILHOCTHU
VYAILUXCS

Tema 1. BBesieHre B opraHuuecKyto XuMuio (4 yaca)
Crtpoenue atoma. CocTosiHUE SJEKTpOHA B atroMe. ATOMHAs OpOWTab.
DHEpPreTUYEeCKUd ypOBEHb M IHEPreTUYECKHil MOIypoBeHb. S-, p-OpOutanu.
DneKTpOHHBIE KOH(MUTYypallMK aTOMOB JJIEMEHTOB TEPBBIX JIBYX IEPHOJIOB
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(pacupenenieHre SJEKTPOHOB 10 opoOuTansiM). OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHHUS aTOMa YTriepoja.

KoBanentnass cBsa3b. IlonsipHas u HemnojspHass KOBAJCHTHAsl CBA3b.
XapakTepUCTUKNA KOBAJIEHTHBIX  CBSI3€WM: KpaTHOCTh, [IJIMHA, DHEPTHS,
MOJISIPHOCT.

XuMuYeckasi CBs3b B OPraHMYECKUX BellecTBax. MoJeKyJsipHble U
CTPYKTypHBIE (hOpMYJibI BelecTB. M3omepusi.

[IpeaMeT opraHM4ECKON XUMUH.

OCHOBHBIE€ MOJIOKEHUSI TEOPUU XHUMHUUYECKOTO CTPOCHMSI OPraHUYECKHX
BEIIIECTB.

JlemoHcTpanumn

1. KauecTBeHHOE OmpeAcaeHuEe yriepoJa W BOAOPOJAa B OPraHUYECKHUX
COCIMHEHUSIX.

OCHOBHBIE TPEFOBAHNS K PE3YJIETATAM YYEBHOM
JNEATEJIBHOCTHU YHAIINUXCA

Yyamuiics:

PACKpPBIBAET CMBICI TTOHATHIA:

aToM, MOJIEKyJa, aTOMHas OpOuTanb, HSHEPIETHUUECKUH YPOBEHb U
HDHEPreTUYECKUN MOMYPOBEHb, S-, P-OpOUTANIU, HJIEKTPOHHAs KOHUTypalus
aToMa; KOBAJICHTHAsl CBSA3b: MOJISIpHAsE W HETMOJSpHAs, OJAWMHApHAs M KpaTHas
(nBoitHas, TpoWHas), JJIMHA CBS3M; XUMHUUYecKkas dopmyna (MOJEKyJIspHas,
CTPYKTypHasi); U30MEpP, OPraHUYECKast XUMHS;

Ha3bIBAET:

OCHOBHBIE TIOJIOKEHHSI TEOPUH XUMHUUYECKOTO CTPOCHUS OPraHHYECKUX
BEILIECTB;

pasnuyaer:

U30MEPbI; MOJICKYJISIPHBIE U CTPYKTYpHbIE (POPMYJIBI OpraHUYECKUX
COCJIMHCHUM;

COCTAaBJISICT:

GopMynBI  BIEKTPOHHBIX KOHMUTYypallMii ©  CXEMbI  3arlOJHEHUS
AJIEKTPOHAMH aTOMHBIX OPOUTAJICH aTOMOB 3JIEMEHTOB MIEPBBIX BYX MEPUOIOB;

XapaKkTepU3yerT:

0COOEHHOCTH AJIEKTPOHHOTO CTPOCHUS aTOMa YTJIepoa;

MOJIb3YETCSI:

y4eOHBIM TOCOOMEM U APYTMMH UCTOYHUKAMU WH(POpMaIny;

MIPUMECHSIET:

W3YUYCHHBIC TIOHATHUS M 3aKOHBI MPU XaAPAKTEPUCTUKE: CTPOCHUS aTOMOB
XUMHUYECKHUX JJIEMEHTOB TMEpPBBIX JBYX TMEPHUOJIOB, MPUPOALI M THUIAX
XUMHUYECKOM CBSI3U; MPEIMETAa OPraHUYECKOM XUMUHM U TEOPUU XHUMHYECKOIO
CTPOCHUSI OPTAaHUYECKUX BEIIECTB.
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Tewma 2. Yrierogopoasl (24 daca)

Ankanbl. Omnpenenenue kiacca. (OCOOEHHOCTH MPOCTPAHCTBEHHOTO
CTpOCHUA aJKaHOB. BasieHTHBIM yrona. MeTaH — mpOCTEWIIWK IPEACTABUTEND
HACBIIEHHBIX (MPEeJIETbHBIX) YIJIEBOAOPOJOB — aakaHOB. ['oMonoruueckuit psij
u obmtas opMmyia ankaHoB. ' OMOIOTH, TOMOJIOTUYECKAs! PA3HOCTh.

Homenknatypa HIOIIAK wu TpuBHalbHbIE Ha3BaHUS  AJKAHOB.

CTtpykTypHass H30MepHUs allKaHOB — H30MEpUSl YTIIEPOJHOTO  CKEJETa.
Pu3nyecKne CBOKUCTBA.
XUMHUYECKHE  CBOMCTBAa  aJKaHOB:  TaJIOTEHUPOBAaHHE  (peakius

3aMEIIeHMs), OKHCIEHUE, TEPMHUUYECKHE TMPEBpAICHUS, H30MEpHU3aIlus.
[lonydyenne B NPOMBINIIEHHOCTH W3 MNPHUPOJHBIX MCTOYHUKOB. [IpuMeHeHue
AJIKAHOB.

Aunkensl. OnpenaeneHue kiaacca u oomas ¢popmysia ankeHoB. OCOOEHHOCTH
MPOCTPAHCTBEHHOTO CTpPOE€HUsA. G-CBsA3b, T-CBSI3b. ODTUJIEH — MPOCTEUILIHIA
MPEACTABUTENb HEHACHIIEHHBIX YTIIEBOIOPOJIOB — AJIKEHOB.

Howmenxknarypa UFOITAK u TpuBHanbHble Ha3BaHUS AJIKEHOB. M3oMepusi:
CTPYKTYpHasi (YyIJIEpOJHOIO CKejJeTa M IIOJIOKCHHS JBOWHOM  CBS3H),
MEXKKIaccoBas (C IUKIOAJKaHAMM), NPOCTPAHCTBEHHAsl (IMC-, TPaHC-).
PU3UYECKUE CBOWCTBA AJIKEHOB.

XUMHUYECKHE CBOMCTBA aJKEHOB: OKHCJICHHE (TOpEHHEe, OKHCJICHHE
pacTBOpOM IE€pMaHTaHaTa Kajus), MPUCOECIUHEHUE BOJOPOJ]A, TAJIOIEHOB K
ankeHaMm. lIpucoenuHeHne BOABI W TAJIOTCHOBOAOPOJOB K  JTHUJICHY.
KadecTBeHHBIE peakmuu Ha JABOWHYIO CBSI3b C pacTBopamMu Opoma U
nepManranara kanus. [lomumepu3zanus ankeHoB. [loHsTus: nonumep, MOHOMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb NojuMepu3anuu. [lonusTuiieH, moaunponuieH,
MOJIMBUHWIXJIOPUL, TOJTUTETPAPTOPITUIICH.

[Tonydenue ankeHOB (JerujipaTanusi COUPTOB, AETUAPOraJoreHUPOBaHUE
raJlIoreHajIkaHOB, JETUAPUPOBaHUE aTKkaHOB). [[puMeHeHue aTKeHOB.

AnkaaueHbl. AJNKaAUEHbl C CONPSYKEHHBIMU JIBOMHBIMU  CBSI3SIMU.
Crpoenue monekyn Oyrtaauena-1,3 u 2-merwnOytaauena-1,3 (u3ompeHa), ux
MOJICKYJISIPHBIE U CTPYKTYypHBIE (popmyibl. Dusndeckue cBOMCTBA OyTaaneHa-
1,3 U
2-meTunoyraaueHa-1,3.

Xumudeckue cBoiicTBa Oyraauena-1,3 u  2-metunoOyraauena-1,3:
MPUCOCANHEHUE BOJIOPOA, TAJIOT€HOB, PEAKIINS TOTUMEPU3ALIUY.

[Tonyuenue Oyrammena-1,3 u 2-metminOyraaueHa-1,3 geruapupoBaHuEM
AQTKAaHOB H JETHAPOTAION€HUPOBAHUEM JTUTAIOTCHIPOU3BOAHBIX AJKAHOB.
[IpuMeHeHrne JUEHOBBIX YTIIEBOAOPOAOB. IIpupoaHblii (M30MPEHOBBIN) WU
CUHTETUYECKUi (OyTaIueHOBBIN) Kay4dyKu. Pe3una.

Ankunsl. Onpenenenue kiacca u oomast popmyra ankuHoB. OcoOeHHOCTH
MPOCTPAHCTBEHHOI'O CTPOEHUS. AUETWIEH — MNPOCTEHIIMKA MpPEeACTABUTEIb
HEHACBIIIEHHBIX YTIJIEBOIOPOJ0B — AJIKUHOB.
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Howmenknatypa UIOITAK u TpuBHalibHBIE HA3BaHUSI AIKUHOB. M30Mepus:
CTpyKTypHasi (yIJIEpOJHOTO CKeJeTa U TOJIOKEHUS TPOHHON  CBA3M),
MEXKJIaccoBas (¢ ajnkaareHamu). Gusndeckrue CBOWCTBA AIKUHOB.

XUMHUYECKHUE CBOMCTBA AJTKUHOB: IPUCOEAUHEHNUE BOJAOPO/A, TAJIONCHOB K
aJKWHaM; TallOTEHOBOJOPOJIOB, BOJIBI K AalETWIEHY; MOJHOE OKHUCIICHUE.
KadecTBeHHBIE peakllMu Ha TPOWHYK CBsA3b C pacTBOpaMu Opoma U
nepMmanraHara kanus. [loslyueHwe QIKWHOB —JETHMAPOTrAIOTCHHUPOBAHUEM
JUTAJIOTCHIIPOU3BOAHBIX alKaHOB. [lomy4yeHue anerusieHa u3 MeTana u kapoua
Kkaiblus. [I[puMeHeHne aneTuneHa.

Apenbl. Onpenenenue kiacca u oo6mas ¢hopmysia apeHoB psga OeH3oda.
beH3on — mnpocrewmnil NPEACTABUTENL APOMATHUYECKHX YIJIEBOJAOPOJOB.
HoMmenknatypa u wu3oMepuss apeHoB psiga OeHzona. OcobOeHHOCTH
MPOCTPAHCTBEHHOTO cTpoeHus. Du3nueckue cBocTBa OeH301a.

XUMUYECKUE CBOMCTBA OEH30J1a: pPEeaKIuM 3aMEICHUS] B apOMAaTHUYECKOM
anpe (TraJIoreHUpOBaHUE, HUTPOBAHUE ), KATAJTUTUUECKOE TUIPUPOBAHMUE.

[Tomyuyenue OeH307a U3 MPUPOJHBIX MCTOYHUKOB, TpUMEpHU3AIUCH
auerwicHa. [[puMeHeHrne apoMaTHIECKUX COCAUHECHUN.

B3aumocBs3b MEXKITY HACBILICHHBIMU 151 HEHACBIILIEHHBIMU
YIJIEBOJOPOAAMH.

VYraeBomopoasl B mnpupojae. HepTs u mpupoaHbiii a3 Kak HCTOUYHUKH
yrieBojopoaoB. CocraB u ¢dusmueckue cBoiictBa. CrocoObl IepepadboTKu
He(TU: TEeperoHkKa, TEPMUUYECKUN M KaTaTUTUUECKUUA KPEKUHT. [IpoayKThI
nepepabotkn HepTu. OXpaHa OKpPYXKAIOIMIEH Cpeapl OT 3arps3HEHUud Mpu
nepepaboTKe  YIVIEBOJOPOJHOTO CHIPbS W HMCIOJIB30BAHUU  MPOJYKTOB
nepepaboTKu HEPTH.

[Mpeanpustus HedhTexumuueckoro komiuiekca Pecmy6nuku benapycs.

PacueTrnnle 3anauu

1. BeiBoa popmys1 opraHMUECKUX BEIIECTB HA OCHOBAHUU JIAHHBIX IO UX
KOJINYECTBEHHOMY COCTAaBY.

2. YCTaHOBJIEHUE MOJEKYJIAPHBIX (OPMYJT OpPraHUYECKUX BEIIECTB Ha
OCHOBAHUHU NPOJYKTOB UX CTOPAHUSL.

JleMoHCTpauuun

2. Mopenu MOJIEKyJT HACBIIIIEHHBIX U HEHACHIIIIEHHBIX YTIIEBOIOPOIOB.

3. OOpas1bl mIacTMacc.

4. O6pa3libl HATYPaIbHOI'O U CHHTETUYECKUX KayuyKOB, PE3UHBI.

5. Ilonydyenue anetuneHa KapOUIHBIM CIIOCOOOM.

6. OTHOIIEHUE alleTWJIEHa K BOJHBIM pPAacTBOpaM HOJa M I€pMaHraHara
KaJusl.

7. Konneknus «I[Ipomyktel mepepaboTku HEPTH».

JlabopaTOpHBIE OTIBITHI

1. M3roToBiieHUE MIapOCTEP>KHEBBIX MOJICJICH MOJIEKYJT YII€BOI0POIOB.

[IpakTuueckue padoTh



9

1. ITony4yenue 3THIIEHA U U3y4eHUE ero cBOMCTB (1 yac).

OCHOBHLIE TPEBOBAHVS K PE3YJIETATAM YUYEBHOU
HEATEJIbBHOCTHU YUALIIMXCA

Yyanmiics:

PACKpPBIBAET CMBICIT TTOHATHIA:

G-CBS3b, T-CBSI3b; BAJICHTHBIM YroJ; COMNpsDKEHHAs KOBAJIEHTHAsI CBSI3b;
rOMOJIOTHS, TOMOJIOT, TOMOJIOTHYECKasi Pa3HOCTh;, 00mas QopMyna kiacca;
U30MEpHs: CTPYKTYpHAs, MEXKKJIAcCOBas, MPOCTPAHCTBCHHAS (yuc-, Mpawuc);
OpPraHUYECKHUE  COCIUHEHUS  (BBICOKOMOJIEKYJSIDHBIE:  HATypajbHbIE U
CUHTETHYECKHUE; YTIIEBOJOPOAbl: HACHIIICHHBIC, HEHACBIIIEHHbIE, [TUKIINYECKHUE,
apoMaTuyeckue); rpynna (aJdkuiibHas; HUTPOrpyNmna, yrieBOJOPOaHAs);
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbl, TIOJIMMEP, MOHOMEp, CTEMEHb
MOJIMMEPHU3aIliU, CTPYKTYPHOE 3BEHO; XUMUYECKHUE PEaKIIMU OPTraHHYEeCKUX
COCMHEHUM  (TAJIOTEHUPOBAHUS,  TUIPOTAIOICHUPOBAHUS,  THApaTalluu,
TUAPUPOBAHUA, JETUJpaTallUK, IETUIPUPOBAHUS, AECTHAPOraIoreHUPOBAHUSA,
3aMENIEHUs, M30MEpU3alliH, KaTaJuTUYECKUE, KaueCTBEHHBbIC, HUTPOBAHUS,
OKHCJICHHS, OTIIETUICHUS, TOJIMMEPU3aliU, IPUCOCTUHEHUSA);

Ha3bIBAET:

QIKWJIbHBIE  TPYMIbl; KAUYECTBEHHBbICE  PEaKIMU HAa  HU3y4YCHHBIE
OpraHMYecKHe BeNIecTBa; oO01me (OpMyIbl H3YYEHHBIX YIJIEBOJOPOJIOB;
OMPEICIICHUS KJIACCOB U3YUYEHHBIX YTJIEBOJIOPOJIOB; U3YYEHHBIE YTIIEBOIOPOIbI
no HomeHkinarype MIOITAK; o6nactd mOpakTUYECKOrO HCIOJIb30BAHUS
VIJIEBOJAOPOAOB M HW3AECIUN M3 HHUX; COCTaB M CTPOCHHE H3YyYEHHBIX
YTJIEBOJOPOJIOB, CIOCOOBI MOTYyUYEHUs YTJIEBOJOPOJIOB, IMJIACTMACC, KayYyKOB;
TUI XUMAYECKOMN PEaKIMU; yCIOBUS MPOTEKAHUS PEAKIIUI; XapaKTep U3MEHEHUS
(GU3MYECKUX CBOWCTB BEIIECTB B TOMOJIOTHYECKOM Py M TPUYUHY HX
W3MEHEHUS; XUMUYECKHE CBOWCTBA MHAWBUIYAJbHOTO BEIIECTBA M3YYEHHOIO
KJ1acca yrieBOJ0POIOB;

paznuyaer:

MOJICKYJISIPHBIE W CTPYKTYypHBIE (POPMYNBI  YIIIEBOJOPOJOB; THIIBI
XUMHUYECKUX PEAKIUH yTIIEBOJIOPOAOB MO YPABHEHUSIM U CXEMaM;

ONpeaeseT:

MPUHAMIEKHOCTh  YIVIEBOAOPOJA K  ONPEIEIECHHOMY KJacCy IO
CTPYKTYypHOU ¢dopmylie; TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ H3y4YEHHBIX
YTJIEBOIOPOOB; TUIBI XUMHYECKUX PEAKIUN YIIIEBOAOPOOB M0 YPABHECHUSIM;
ATHUJIEH, allETUJICH (PKCIIEPUMEHTAIBLHO M0 KaY€CTBEHHBIM PEAKITUSIM);

COCTaBJISIET:

dbopmyy yrieBoa0poa: MOJICKYJIIPHYIO, CTPYKTYPHYIO (COKpAIICHHYIO,
CKETIETHYI0); MOJEIM MOJICKYJ YIJIEBOJIOPOJOB; CTPYKTYpHBIE (HOPMYJIBI
YIJIEBOJOPOAOB MO UX HA3BAHUSAM; CXEMbI, OTPAXKAIOIINE B3aUMOCBS3b MEXIY
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YTJIEBOJOPOJaMHU  PA3IMUHBIX KJIACCOB; YPaBHEHUsI PEAKIMil, OTpaKkarollue
XUMUYECKHE CBOMCTBA YTJIE€BOJAOPOIOB U CIIOCOOBI UX MOTYUYEHHUS;

XapaKTepHU3yeT:

CHOCOOBI MOTYYEHUS YTIIEBOAOPOIOB; CTPOCHUE MOJIEKYJ YTIIEBOA0POIOB;
TUN XMMHYECKOW CBA3M B  YIJIeBoJOpoAax; (usmueckue CBOMCTBA
yIIAEBOJAOPOJOB;  XMMHUYECKHE  CBOWCTBA  YIJIEBOAOPOJIOB;  IMPOIIECCHI
nepepaboTku HeTu U HedTrenepepadarbiBatone npeanpustus PecnyOnuku
benapycs;

OOBSCHSIET:

B3aMMOCBSI3b MEXK/y COCTaBOM, CTPOCHHEM U CBOMCTBaMU yTJIEBOIOPOIOB;
B3aMMOCBSI3b YTJIEBOJOPOJIOB PA3IUYHBIX KJIACCOB, MPUYMHBI MHOTOOOpa3us
yIIEBOAOPOJOB; MPUYMUHBI CXOJCTBA XUMHUYECKUX CBOWMCTB YTJIEBOJOPOJIOB
OJIHOTO KJacca; MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ YIJIEBOJOPOJIOB;
XMMHYECKHE CBONCTBA YIJIEBOJOPOJOB C TMO3UIMU TEOPHUH XHUMHYECKOTO
CTPOCHHUS;

IPOBOJMT:

BbIBOJ (OpPMyJ YIJIEBOJOPOJAOB HAa OCHOBAHMM JaHHBIX IO HUX
KOJIMYECTBEHHOMY COCTaBY;

YCTAaHOBJIEHUE MOJIEKYJSPHBIX (POPMYJT OpraHMYEeCKUX BEUIECTB Ha
OCHOBaHUU MPOJYKTOB UX CTOPAHMS,;

MOJIETTUPOBAHNE MOJIEKYJI OPTAaHUYECKUX COCTUHEHUM;

o(opMJIEHHE OTYETA O BBIIIOJIHEHHOW SKCIIEPUMEHTAIBHOM padoTe;

HOJIb3YETCS:

y4eOHBIM TTOCOOMEM M IPYTUMU UCTOYHHKAMU WH(OpMAIMU; TTpaBUIaMu
0€30MacHOTO MOBEEHUS MTPU 0OPAIICHUH C BEILECTBAMHU, XUMUYECKOUN OCYI0H,
71ab60paTOpHBIM 000PYIOBAHUEM M HArPEBATEIbHBIMU MTPUOOPAMH;

IPUMECHSICT:

MU3YYCHHbIE TIOHSATHSI W 3aKOHBI TMPU XapaKTEPUCTHKE COCTaBa,
bu3MUeCKUX, XMMHYECKHX CBOWCTB, CIOCOOOB TOJyYEHHUS YTJIEBOJOPOJIOB,
peIlIeHNU pacUeTHBIX 3a/1a4; MpaBuiIa 0€30MacHOTO MOBEACHUS TIPU OOpaIICHUH
C BeIEeCTBAMU, XMUMHYECKOW MOCYJ0i, 1a00opaTopHbIM OOOpYIOBAHHEM U
HarpeBaTeIbHbIMU TPUOOpaMHU.

Tewma 3. CriupTtsl 1 heHOBI (8 YacoB)
Cnuptbl. OyHKIIMOHANBHAS TpyIina cnuptoB. Kinaccudukamnus cnupTos:
OJIHOATOMHBIE 1 MHOTOATOMHbBIE; IEPBUYHBIC, BTOPUYHBIE, TPETUYHBIE.
Haceiiennsie onHoatoMHble cnupThl. OrmpeaeneHue kiacca, oOmias
dbopmyna, cTpoeHrEe, MOJIEKYJISIPHBIE U CTPYKTYpHBIC (DOPMYJIbI HACHIIIEHHBIX
OJTHOATOMHBIX CIUPTOB. METAaHOI U 3TAHOJI KaK MPEICTABUTENIA HACBIIICHHBIX
OJIHOATOMHBIX CIIUPTOB.
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N3omepus yriiepoAHOTO CKeJeTa U MOJIOKEHUS (PYHKIIMOHAIBHOM FPYIIIbI
HACBIIIEHHBIX  OJIHOATOMHBIX  cnupToB. Homenknatypa HIOIIAK wu
TPUBUAIbHBIE HA3BAHHS CIIUPTOB.

DU3NYECKUE CBOMCTBA CHUPTOB. MEXKMONEKYISAPHOE B3aUMOACUCTBUE U
BOJIOPOAHAs CBSI3b. BiMsiHWE BOJOPOJIHOW CBSI3M HA TEMIIEPATypbl KUIICHUS U
pPacTBOPUMOCTH CITUPTOB.

XUMHUYECKHE CBOWCTBA CIIUPTOB: B3aUMOJECUCTBUE CO MIECJTOYHBIMU
METaJJIAMHU, TaJJOT€HOBOAOPOAAaMHU, BHY TPUMOJIEKYJISIPHAS U MEKMOJIEKYJIsIpHAs
JOeruapaTanus; OKUCJIEHUE: TMOJHOE M YaCTHYHOE (NMEPBHYHBIX CIUPTOB O
aJIbJICTU]IOB).

[Tonyuyenue cnupToB B 1a0OpPaTOPUHU B3aUMOIEUCTBUEM IrajIOT€HAIIKAHOB C
BOJIHBIM pacTBOpoM Iesioud. [loslydeHwe 3TaHONa TUIparanuenr 3TUJIEHA.
[Ipumenenune cnuptoB. TOKCMYHOCTH CHUPTOB, UX AEUCTBUE HA OPraHU3M
YEJI0BEKA.

MHoroaToMHbI€ CHHUPTHI. IDTUICHIIIMKONb (3TaHANOJ-1,2) U TIUIEpUH
(npomanTpuoii-1,2,3) kak MpeacTaBUTENN MHOTOATOMHBIX CIIUPTOB, UX COCTaB,
CTpPOCHHE, CTPYKTYpHBIC (OPMYIIBI, (DU3NUECKHUE CBOMCTBA.

XUMHUUYECKHE CBOMCTBA MHOTOATOMHBIX CIIUPTOB: B3aUMOJCHUCTBHUE CO
HIEJIOYHBIMA ~ METaulaMy,  TrajJOr€HOBOAOPOJAaMHU,  a30THOM  KHUCJIOTOW,
ruapokcuiom meau(Il) (kauecTBeHHasl peakilus Ha MHOTOATOMHBIE CITUPTHI).
[IprumMeHeHne STUIICHTJIMKOJIS U TJIMIEPUHA.

B3anMocBs3b MEX 1y HACHIIIIEHHBIMU, HEHACHIIIICHHBIMU YTJIEBOIOPOJAMHU
U CIIUPTAMM.

®enoubl. [lonsatue o dpenonax, onpeaenenue kiacca. CoctaB U CTPOCHHE
dbeHoma; MoJjeKyspHas W CTPyKTypHas (opmynbl. Dusndeckue CBONCTBA
denona.

XuUMUYecKrue CcBoicTBa (PeHosia: B3aMMOJACHCTBHE CO IICJIOYHBIMU
MeTaJJIaMH, pacTBOpaMU IIejioded, OpOMUpPOBAHME W HUTPOBAHUE IO
apomaTtuyeckomy sifipy. KauecTtBeHHas peakiusi Ha (eHOI ¢ OPOMHOI BOJIOM.
B3anmHoe BiusiHKME TPYIIT aTOMOB B MOJIeKyJie (heHoJIa.

[Tonyuenue dheHona u3 MPUPOIHBIX UCTOYHUKOB U XJIOPOEH301a.

[Ipumenenue enomna.

JleMoHCTpauuun

8. Moaenu MOJeKyJI METaHOJIa, 3TAaHOJA, ITHJICHTIINKOJIS, TTUIEPUHA.

9. CpaBHEHHME pPACTBOPUMOCTH B BOJI€ HACHIIIEHHBIX OJHOATOMHBIX
CIIUPTOB.

10. B3aumoieiicTBrE 3TaHOJIa C HATPUEM.

11. T'openue 3TaHona.

JlaGopaTopHbIE OTBITHI

2. Okucnenue stanona okcujgoM meau(Il).

3. Bzaumonaeiictue rinuuepuna ¢ ruapokcugom meau(Il).
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OCHOBHLIE TPEFOBAHVS K PE3YJIETATAM YUYEBHOU
HEATEJIbBHOCTHU YUAILIMXCA

Yyanmiics:
PACKPBIBAET CMBICI ITIOHSATHM:
KHCJIOPOJICOICPKAIIINE OpraHUYECKHE COCIMHEHUS, CITUPTHI

(OIHOATOMHBIE U MHOTOAaTOMHBIE; TIEPBUYHBIC, BTOPUYHBIC, TPETUYHBIC),
(hEeHOJbI; TUAPOKCUIIBbHAS TPYIIIIA;

HA3bIBACT:

o01ryto (opMysly HACBIIIEHHBIX OJHOATOMHBIX CIUPTOB; OIpPEACICHHUS
KJIACCOB OJIHO-, MHOTOATOMHBIX CITUPTOB U (PEHOJIOB; CIIUPTHI IO HOMEHKJIAType
HIOITAK u ¢enoi; coctaB MOJIEKyJ OJIHO-, MHOTOATOMHBIX CIIUPTOB U (DEHOA;
XapakTep W3MEHEHUsI (DU3MYECKUX CBOMCTB HACBIIICHHBIX OJHOATOMHBIX
CIIUPTOB B TOMOJIOTMYECKOM pAJly YW MPUUUHY HX U3MEHEHUS, XUMHUYECKHUE
CBOMCTBA HACBIIICHHBIX OJJHOATOMHBIX CIIUPTOB, STUJICHTJIUKOJIS, TJIMIIEPUHA U
(dheHosa; KaYeCTBEHHBIE PeaKIIMi HAa MHOTOATOMHbBIE CIIUPTHI U (PEHOIT; CTOCOOBI
MOJIyYCHHUS! HACBIIMICHHBIX OJHOATOMHBIX CHOUPTOB U (¢eHona; o00nacTu
IPUMEHEHHUS U3YyUYCHHBIX CIIUPTOB U (PeHOa;

pa3iinyacr:

MOJIEKYJIIPHBIE ¥ CTPYKTYPHBIE (POPMYJIIbI U3yUYECHHBIX COCTUHECHHUI;

onpeensieT:

MPUHAJIKHOCTh OPraHMYECKOr0 COEAMHEHUsI K KJaccy CIUPTOB U
(EeHOJIOB MO CTPYKTYpHOH (opmysie; NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI
CIUPTOB; ATWUJIEHTJIUKONb, TIAUIEPUH HU (EeHON (PKCIEPUMEHTAIBHO TIO
KA4YE€CTBEHHBIM PEAKIIUSIM);

COCTAaBJISIET:

dbopMyny HACHIIIEHHOTO OJHOATOMHOTO CIHUPTAa, OSTHJICHIJIMKOJIS,
rmiepuHa, ¢deHona (MOJEKYJSIPHYIO, CTPYKTYPHYIO, CKEJIETHYIO); MOJIeNn
MOJIEKYJI CIIUPTOB U (PE€HOIIA; CTPYKTYpHBIE (OPMYJIbI COUPTOB U (heHOJIa N0 UX
HA3BaHUSIM;, CXEMbl, OTPAXKAIOIIME B3aMMOCBS3b MEXKAY YIJIEBOAOPOAAMH,
HACBHIIIIEHHBIMU OJTHOATOMHBIMHM CHUPTaMu, (DEHOJIOM; YpaBHEHUS pEaKIuid,
OTpaXKarolllie M3y4YeHHbIE XUMUYECKHNE CBOWCTBA CIIUPTOB U (PeHOJA, CTIOCOOBI
UX TIOJTYUYCHHS;

XapaKkTepU3yerT:

CTpPOEHHUE MOJIEKYJI CIIUPTOB U (peHoxa; (pu3nuecKkre CBOMCTBA CIIUPTOB U
deHona; M3yyeHHbIE XUMHUYECKHE CBOMCTBA CHOUPTOB M (PEHOJIA; CHOCOOBI
MOJTYYEHHS CIIUPTOB U (PEHOJIa; TOKCUYHOCTh CIIUPTOB, UX BIUSHUE Ha OPTaHU3M
YeJI0BEKa;

OOBSICHSICT:

B3aUMOCBSI3b MEX]ly COCTaBOM, CTPOCHUEM M CBOMCTBAMM HACHIIIEHHBIX
OJIHOATOMHBIX CIUPTOB, (DEHOJA; B3aMMOCBS3h YTJIEBOIOPOIOB, HACHIIIEHHBIX
OJTHOATOMHBIX CHHUPTOB, ()eHONA; MPUYUHBI CXOJCTBA XMMHYECKHUX CBOWCTB
TOMOJIOTOB HACBHIIIIEHHBIX OJHOATOMHBIX CIIMPTOB; XUMHUUYECKHE CBOMCTBA
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W3YUYCHHBIX COCAMHEHUM C MO3UIMU TEOPUU XUMUUYECKOTO CTPOCHUS; SIBJICHUS,
Ha0JII0/1aeMble TIPU OKUCIICHUH 3TaHoya okcuaoM Menu(ll) u B3anmoaencTBum
rauiepuHa ¢ ruapoxcugom meau(ll);

MIPOBOJINT:

MaTeMaTHYeCKUE BBIYMCICHUS TPU PEIICHWH PACUeTHBIX  3aj1ad;
XUMUYECKHH  DKCIIEPUMEHT; MOJEIUPOBAHWE  MOJEKYJI  OpPraHUYECKHUX
COCTMHCHUM;

MOJIB3YEeTCSI:

y4eOHBIM MMOCOOMEM W APYTUMH MCTOYHUKAMH WH(POpPMAIMU; TTPaBUIaMHU
0€3011acHOT0 MOBEACHUS ITPU OOpAIIEHNUH C BEIIECTBAMHU, XUMHUYECKOU TTOCYI0M,
71a00paTOPHBIM 000PYIOBAHMEM U HAarpeBaTeIIbHBIMU IIPHOOPaMHU;

MIPUMCHSIET:

W3yUYCHHBIC IIOHATHS M 3aKOHBI IIPH XAPAaKTEPHUCTHKE COCTaBa,
(U3UYSCKUX, XUMHUCCKHUX CBOMCTB, CIIOCOOOB MOJIYUCHHUS CIIHPTOB, PEIICHUU
pacyeTHBIX 3a7ad; MpaBujaa OE30IaCHOrO0 IIOBSACHUS IIpU OOpaIlleHHH C
BCIICCTBAMH, XHUMHYECKOM TIOCYJOH, 1abopaTopHbIM 0OOpyJOBaHUEM U
HarpeBaTeIbHBIMU ITPUOOPAMHU.

Tema 4. Anpaeruzs (4 yaca)

Ampaerunpl. OcoOeHHOCTH CcTpoeHMs. (DYHKIIMOHAIbHAS albIeTHaHas
rpymma, ee ctpoenue. [loHsATHE 0 KeTOHaX.

OrnpeneneHue Kiacca ajabJeruI0B.

Hacermennsie anpaerunpl: oOmias ¢Gopmyma; H30MEpHUs YIJIEpOIHOTO
CKeJeTa, MEKKIIacCOBast M30MEpHUsI C KETOHAMU.

Homenknatypa  MIOIIAK  anpaerugoB.  ®usumyeckue  CBOWCTBA
aJIbJICTUIOB.

MeraHans W 3TaHaNh KaK TMPEJACTABUTENIN allbJIETHIAOB, WX COCTaB,
CTpOEHHE, MOJICKYJISIPHBIE U CTPYKTYPHBIC (POPMYJIBI.

XUMHUYECKHE CBOMCTBA AaJbJIETUI0B: BOCCTAHOBJIEHUE [0 CIHPTOB,
OKHCJICHUE 10 KapOOHOBBIX KHCIIOT. KauecTBEHHbBIE pEeakIiyd Ha ajdbJACTHIHYIO
TPYyIIy: «cepeOpssHOTO 3epKaia» u ¢ ruapokcuaom meau(ll).

[Tomyuyenue anbAETHIOB OKHCICHHEM NEPBUYHBIX CUPTOB. IlomydeHue
dTaHaNs TUapaTanuen aneruiaeHa. [I[pumenenne Metanans U dTaHas.

JleMOHCTpaunu

12. Mopenu MOJIEKYJT aJIbJICTUJIOB.

13. Okucnenue anpaeruaa (peakius «CepeoPsIHOTO 3epKajiay).

JlaGopaTtopHbI€ ONBITHI

4. Oxucnenue anpaeruaa ruapokcugom meau(Il).

OCHOBHBIE TPEBOBAHUS K PE3VJILTATAM VYUEBHOM
JNEATEJIBHOCTU YUALINXCA
Yyammincs:
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pPacKpbIBAET CMBICT MOHSATHI:

aNbJIeTUb, alTbACTUAHAS TPYIINa;

Ha3bIBACT:

KAUeCTBEHHBIE PEAKLIMU Ha aIbJECTUAHYIO TpyIiy; oOurywo (opmyiry
alIbJICTHJIOB; OTMpeeNieHue Kiacca albJIeTHI0B; albJICTHAbl 10 HOMEHKIIAType
HIOITAK; coctaB 1 0COOEHHOCTH CTPOEHUS aJIbJAETUI0B, CHOCOOBI MOTYyUYEHHUS
aJIbJICTH/IOB OKHCIICHHEM HACBIIIEHHBIX OJIHOATOMHBIX CIUPTOB; YCIOBUS
NPOTEKaHUs] W3YYECHHBIX PEaKIMii; (YyHKIHMOHAIBHYIO AbJCTUIHYIO TPYIIIY;
U3yYeHHBbIE XHMHUYECKHWE CBOMCTBA albJAETHAOB; OOJACTH MPAKTUYECKOTO
UCTIOJIB30BAHUS aJIbICTHIOB;

pas3nuyaer:

MOJIEKYJISIPHBIC U CTPYKTYPHBIE (POPMYIIBI allbJIETU/IOB;

OTIpeIeIISET:

MPUHATICKHOCTh OPTAHUYECKOTO COSIUHEHUS K KJIacCy allbJETUJIOB I10
CTPYKTYypHO# (opMylie; MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ allbJETH/IOB;
aJIbJIEru bl (3KCIIEPUMEHTAIBHO MO0 KAU€CTBEHHBIM PEAKIIUIM);

COCTaBJISIET:

dopMyny anpreruaa (MOJEKYJSPHYIO, CTPYKTYPHYIO); CTPYKTYypHbIE
(GopMyJIbl aNbAETUIOB MO UX Ha3BaHUSIM; CXEMbI, OTPaKAIOIINE B3aUMOCBS3b
MEXKy YTJICBOJIOPOJaMH, HACHIIIEHHBIMU OJHOATOMHBIMU CHUPTaMU U
aNbJIETH/IaMU; YPaBHEHUS DPEAKIUH, OTpaKarollue H3yYEHHBIE XUMUYECKUE
CBOMCTBA albJETUI0B, CIIOCOOBI X MOJIy4YCHHUS;

XapaKTepu3yer:

CHOCOOBI OJTyUEHUsI METaHaJI U 3TaHaJIs; CTPOCHUE MOJIEKYJT METaHalld U
dTaHass; (PU3MUYECKUE CBOMCTBA ajlb/IETUIO0B; U3yUYEHHbIE XUMUYECKIE CBOMCTBA
aJIbJIETUJI0B;

OOBSCHSIET:

B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM W CBOMCTBAMHU ajibJCTHIOB;
B3aMMOCBSI3b  YTJIEBOJOPOJIOB,  HACHIIIEHHBIX  OJHOATOMHBIX  CIIHPTOB,
aJIbJICTUJIOB; IPUYHMHBI CXOJICTBA XMMHUECKUX CBONCTB TOMOJIOTOB aJIbJETU/IOB;
XUMHUYECKHE CBOMCTBA M3YUYEHHBIX COCJIMHEHUNH C TMO3ULUU TEOPHUH
XUMHUYECKOTO CTpOEHUSs; HAOJII0JacMble SIBJICHUS MPU OKUCICHUM albAeruaa
rugapokcuaoM meau(ll);

MPOBOJIUT:

MaTeMaTHYeCKHe BHIYUCIICHHUS MTPU PEIICHUH PACUETHBIX 3a/1a4;

MIOJIb3YETCSI:

y4eOHBIM TIOCOOMEM U IPYTUMHU UCTOYHUKAMU HH(POPMAIIUH; TPaBHIIaMU
0€30I1acHOTO MOBEICHUS ITPU OOPAIICHUH C BEIIECTBAMHU, XUMUYECKOU TTOCYIOH,
71ab60paTOpHBIM 000PYIOBAHMEM M HArPEBATEIbHBIMU MTPUOOPAMH;

MIPUMEHSIET:

U3YYCHHbIC TIOHSATUS W 3aKOHBl TMPU  XapaKTEPUCTUKE COCTaBa,
duU3HUECKUX, XUMHUYECKHUX CBOMHCTB, CIOCOOOB TIOMyUYEHHUS AallbJIETH]IOB,
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pElIeHUH pacuyeTHBIX 3a/1ay; MpaBuiia 0€30MaCHOr0 MOBEACHUS MPU 00pallleHuN
C BEHIECTBAMM, XUMUYECKOW IMOCYyA0W, J1abopaTOpHBIM O0OOpPYIOBAaHUEM W
HarpeBaTeIbHBIMU NpUOOpamu.

Tema 5. KapOoHOBBIE KHCIOTHI (9 4acoB)

KapOonoBbie kuciaoTel. OcoO€HHOCTH CTpoeHHs. DyHKIIMOHAIbHAS
kapOokcunpHag rpynmna. OnpexaeneHne Kiacca KapOOHOBBIX — KHUCIOT.
Knaccudukanust kapOOHOBBIX KHCJIOT: HACHIIICHHbIC, HEHACHIIIECHHBIE,
apOMaTUYECKHE; OJTHOOCHOBHBIE, IBYXOCHOBHBIE.

HacepiieHHbpie 0THOOCHOBHBIE KapOOHOBBIE KHUCIIOTHI: COCTaB, CTPOCHUE;
oO1asi, MOJEKYJISIpHbIE M CTPYKTypHbie (opmynbl. M3omepus yriepoaHoro
CKeJleTa.

MypaBpuHasgs M YKCYCHasl KHCJIOTHI Kak HPEICTABUTENM HAaCBHIIIEHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [[aibMUTHHOBAS U CTE€APUHOBAST KUCIIOTHI
KaK IIPEJICTABUTENH BBICIIUX HACBHIIIEHHBIX KAPOOHOBBIX KUCIOT.

Homenxknatrypa MIOITAK kapOoHOBBIX KHCIOT. DPU3HMYECKHE CBOWCTBA
KapOOHOBBIX KUCJIOT, BIMSIHHE BOJOPOJHOM CBSI3U HA TEMIIEPATypy KHUICHUS U
PacTBOPUMOCTb.

XUMUYECKHUE CBOMCTBA KapOOHOBBIX KHUCJIOT: HM3MEHEHUE OKpacKu
UHJUKATOPOB, B3aMMOJIEUCTBUE C METaIAMH, OKCHUAAMHU W THAPOKCUIAMHU
METAJIJIOB, COIsIMU OoJjiee cinadbiX KUCHIOT. Peakiust stepudukanuu. Peakius
3aMEILeHHs] aToOMa BOAOPOJIa METHIIBHOW IPYMIbl YKCYCHOM KHUCIIOTHI Ha aTOM
ranoreHa. [lomydyenue kapOOHOBBIX KUCIOT OKHUCICHUEM aJIKaHOB, NEPBUYHBIX
CIIUPTOB U AJIbJECTUOB.

HenaceplllieHHble  OJHOOCHOBHBIE KapOOHOBBIE KHUCIOTHL. AKpPHIIOBaf,
OJIEMHOBAsL, JIMHOJIEBAsL, INHOJIEHOBAS KUCIJIOTBI: COCTAB, CTPOCHHUE. XUMUYECKHE
CBOMCTBA: IIPUCOEAUHEHUE BOJAOPOAA U TaJOIE€HOB II0 JABOWHOW CBSI3U
YIJIEBOJOPOAHOM IPYIIIBIL.

KapOoHOBBIE KUCHOTHI B IPUPO/IE.

[IpuMeHneHne kapOOHOBBIX KUCIHOT.

B3auMocBsI3p  MexAy YIJI€BOAOPOAAMH, CIHPTaMHU, aJIbJECTUIaMHU,
KapOOHOBBIMH KHUCIIOTAMH.

Pacuernnle 3amaun

3. Beruncnenus mo ypaBHEHUSIM peakilnii, MPOTEKAIOIINX B pACTBOPax.

JleMoHCTpauuu

14. Monenu MoJieKyJ1 KapOOHOBBIX KUCIIOT.

15. PactBopuMOCTh KapOOHOBBIX KHCJIOT B BOJAE, JCHCTBUE Ha
WHIUKATOPHI.

16. OTHoOIIEHHE OJIEMHOBOM KHCIIOTHI K paCTBOPAM MEpMaHraHaTa Kaaus u
OpoMa; B3aUMOJEHCTBUE CO IIEJIOYbIO.

[IpakTraeckue paboThI

2. CpaBHeHHE CBOMCTB KapOOHOBBIX U HeOprannueckux kucior (1 gac).
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OCHOBHBIE TPEBOBAHU S K PE3YJIETATAM YYEBHOM
HEATEJIbBHOCTHU YUALIMXCA

Yyamumincs:

PACKpPBIBAET CMBICIT TTOHSATHIA:

KapOOHOBBIE KUCIIOTHI, KAPOOKCUIIbHAS TPYIIA;

Ha3bIBACT:

KaueCTBEHHYIO PEaKIui0 Ha KapOOHOBBIE KHCIIOTHI, OOIIyr0 (Gopmyiy
KapOOHOBBIX KHCJIOT; OIpeJeNIeHHe Kilacca KapOOHOBBIX KHUCJIOT; KapOOHOBBIC
kucinotel 1o HomeHkinarype WIOIIAK wu TpuBHanbHBIMU Ha3BaHUSIMU
(MypaBbHHasi, YKCyCHas, NaJIbMUTHHOBAsA, CTEAPUHOBAsA, OJICMHOBAs); COCTaB U
O0COOEHHOCTH CTpO€HHUS  KapOOHOBBIX  KHUCIOT; (YHKIIMOHAIIbHYIO
KapOOKCWJIbHYIO Tpymiy; (uznueckue CBONCTBA KapOOHOBBIX KHCIOT;
M3YUYCHHBICE XMMUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT; YCIOBUS MPOTEKAHUS
U3YUYEHHBIX pPEaKIUN C y4yacTUEM KapOOHOBBIX KHCIIOT; CIIOCOOBI MOJYyYEHHUS
KapOOHOBBIX KHUCJIOT;, OOJIACTH MPAKTUYECKOTO HCIOJIb30BaHUS KapOOHOBBIX
KHCJIOT;

pa3iinyacr:

MOJIEKYJIIPHBIE U CTPYKTYypHbIE (HOPMYJIBI KapOOHOBBIX KHCIJIOT; THUIIbI
W3YUYCHHBIX XUMHUYECKUX pPEaKIUid KapOOHOBBIX KHCIOT MO YpaBHEHUSIM U
cxemawm;

onpeensieT:

NPUHAAJICKHOCTh OPraHUYECKOTO COCIMHEHHUS K KJIaccy KapOOHOBBIX
KHUCIIOT 0 CTPYKTYypHOU (hopmyJie; KapOOHOBBIE KUCIOTHI (IKCIIEPUMEHTAIILHO
M0 KaY€CTBEHHOW PEaKIUN);

COCTAaBJISIET:

dopmyny KapOOHOBOM KHUCIOTHI (MOJEKYJSIPHYIO, CTPYKTYPHYIO);
CTPYKTypHBIE€ (OpMYJibl KapOOHOBBIX KHUCJIOT IO HMX Ha3BaHUSIM; CXEMBbI,
OTpaXarolllie  B3aMMOCBSI3b  MEXKIY  YIVIEBOJOPOJAaMHU,  HACBHIIIEHHBIMU
OJIHOATOMHBIMHU ~ CIIUPTAMH, aJbJeTUJaMH U KapOOHOBBIMU KHUCJIOTaMU;
YpPaBHEHUSl PpEaKIUi, OTPAKAIONIME U3YUYECHHbIE XUMHYECKHE CBOMCTBA
KapOOHOBBIX KHCIJIOT, CIIOCOOBI X MOYUYCHUS;

XapaKkTepU3yerT:

CTPOCHHE METAaHOBOW U JTAaHOBOW KHCJIOT; (DU3UYECKUE CBOWCTBA
KapOOHOBBIX KHUCJIOT; U3YYEHHbBIE XUMUUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT;

OOBSICHSICT:

B3aMMOCBSI3b MEXAY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHM KapOOHOBBIX
KHCJIOT; B3aUMOCBS3b YTJIEBOJOPOJOB, HACBIIEHHBIX OJHOATOMHBIX CIIUPTOB,
aNbJACTUI0B, KapOOHOBBIX KHUCIOT; MPUYMHBI CXOJCTBA XMUMHUYECKUX CBOWCTB
TOMOJIOTOB ~ KapOOHOBBIX KHCJIOT, XHUMHUYECKHE CBOWCTBA HM3yYCHHBIX
COCIMHEHUM C MO3ULIUA TEOPUH XUMUYECKOT'O CTPOCHHS;

IPOBOJIUT:
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MaTEMaTUYECKHE BBIUMUCICHUS TMpPU PEIICHUH pacyeTHBIX 3aJad Io
YpaBHEHUSIM pEaKIUi, IPOTEKAIOUIUX B paCTBOPAX;

MOJIb3yETCS:

y4eOHBIM IOCOOMEM M JIPYTMMU UCTOYHMKAMU MH(OpMALIUK; MTpaBUIIaMU
0€30I1acHOT0 MOBEACHUS ITPU OOpAIIEHUH C BEIIECTBAMU, XUMUYECKOU MTOCYI0M,
71a00paTOPHBIM 00OPYIOBAHUEM U HArpeBaTEIIbHBIMU MIPUOOpaMU;

MPUMEHSIET:

U3YYCHHBIE TIOHSATHUA M 3aKOHBI TIPU  XapaKTEPUCTUKE COCTaBa,
bU3NYECKNX, XUMUYECKUX CBOMCTB, CIIOCOOOB MOTYyUYCHHST KapOOHOBBIX KUCJIOT,
pElIeHU pacuyeTHBIX 3a/1a4; MpaBuiia 0€30MaCHOr0 MOBEACHUS MIPU 00palleHUN
C BEHIECTBAMM, XUMUYECKOW IMOCYyA0W, JabopaTOpHBIM OOOpYIOBAaHUEM W
HarpeBaTeIbHBIMU TPUOOPaMH.

Tema 6. Cnoxubie 3¢upsbl. XKupsl (4 yaca)

Cnoxnsie 3¢upsl. OnpeneneHue kiaacca, oOmas ¢gopmysia, CTPOCHHUE.
DTUNOBBIN YPUP YKCYCHON KUCIIOTHI KaK MPECTABUTEINb CI0KHBIX d(PUPOB.

Homenknarypa MIOITAK u TpuBuanbHble Ha3BaHUS CIOXKHBIX 3()UPOB.
®duznueckre CBONCTBAa CHOXKHBIX 3¢upoB. [lomydyeHue CIOXKHBIX 3PHUPOB:
peakius dTepuPpuKaIum.

XUMUYECKUE CBOMCTBA: TUIAPOJIN3 (KUCIOTHBINA U MIETOYHOM).

Cnoxubie 3¢upsl B mpupone. Ilpumenenue. IlonurdupHbie BOJIOKHA
(yraBcaH). Peaknus mMoauKOHISHCAIIUH.

Kupsl. CoctaB, CTpOEHHUE U HOMEHKIIATYpA TPUTIULEPUI0B. DU3nyeckue
CBOMCTBA. XMMHUYECKHUE CBOWCTBA: TUAPOJIU3, THAPUPOBAHUE. brosornueckas
pOJIb )KUPOB.

Mbina. [Tonsitue o cunTeTHdeckux Moruux cpeacreax (CMCO).

JleMoHCTpauuu

17. Ilomydenue cioXHOTO 3pupa YKCYCHOU KUCIIOTHI.

18. O0pa31bl cnoXHBIX 3PUPOB, NOTUIPUPHBIX BOJOKOH U TOJIUMEPOB.

[IpakTrueckue paboThI

3. WccnenoBanue CBOMCTB KUPOB U MbLa (1 yac).

OCHOBHBIE TPEFOBAHNS K PE3YJIETATAM YYEBHOM
JNEATEJIBHOCTHU YHAIINXCA

Yyarmumincs:

PACKpBIBAET CMBICII IOHSTHI:

CJIOKHBIC d(PUPBI; )KUPBI; pEAKIUS OJIUKOHICHCAIINH;

Ha3bIBACT:

00y (GopMyly CIOXKHBIX 3(DHPOB; ONMPEACICHUS KIACCOB CIIOKHBIX
2¢UpOB M KHUPOB; cioxkHbie 3upsl Mo HOMeHKIaType WIOIIAK, xupsi
TPUBUAIBHBIMUA  HA3BaHUSIMHU, OOJIACTH  MNPAKTUYECKOTO  HUCIOJIb30BaHUS
CJIOKHBIX 3()UPOB U KUPOB; COCTAB U CTPOCHHUE CIIOKHBIX A(DUPOB U KUPOB,
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CIOCO0 TIOJNIYYeHHSI CIOXKHBIX 3(QHUPOB M IKUPOB;, YCIOBUS TPOTEKAHUS
U3YYCHHBIX PEaKIUi CIOXKHBIX 3(PUPOB U KHUPOB; (PU3MUECKHE CBOWCTBA
CIIO)KHBIX 3(UPOB H JKUPOB; H3YUYCHHBIC XUMHUYCCKHUE CBONCTBA CIOMKHBIX
3(UpPOB U )KUPOB;

pa3ianyaer:

MOJICKYJISIPHBIC ¥ CTPYKTYPHBIE ()OPMYJIBI CIIOKHBIX 3(UPOB U JKUPOB;

OTIpeIeIISET:

NPUHAJICKHOCTh OPTaHUIECKOTO COSMHECHMSI K KIIACCY CIIOKHBIX 3(PHpOB
¥ )KHPOB TI0 CTPYKTYPHOU (hopmyie;

COCTaBJISICT:

dbopmyiry  crmoxkHOTO  3dupa  (MOJEKYISIPHYIO,  CTPYKTYPHYIO);
CTPYKTYpHBIE (OPMYJBI CIOXKHBIX DJ(PUPOB TO WX HA3BAHUAM, CXEMBI,
OTpaXKaroIlre B3aUMOCBS3b MEKIy HACHIIEHHBIMU OJTHOATOMHBIMHU CIUPTAMH,
KapOOHOBBIMHM KHCIIOTaMH, CJIOKHBIMHA d(upamu; ypaBHEHHUS peaKIlui,
OTpaXKaroIIre N3yICHHBIC XHMUYECKHE CBOMCTBA CIIOKHBIX A(PHPOB, CIIOCOOBI MX
MOJTyYCHUS;

XapaKTepHU3yeT:

CIIOCOOBI MOJTYYEHHUS CIOXKHBIX d(PUPOB; HU3NUECKHE CBOWCTBA CIOKHBIX
2(¢UpOB; H3yUYCHHbIE XUMHUYECKHE CBOWCTBA CIIOKHBIX OS(PUPOB H UX
IPUMEHEHNUE;

MIPOBOJINT:

MaTeMaTHYeCKUEe BBIYMCICHUS TPU PEIICHWH PACUeTHBIX 3aj1ad;
XUMUYECKUM  DKCIIEPUMEHT;  MOJICTUPOBAHUE  MOJIEKYJT  OpPraHUYEeCKUX
COCOUHCHUN;

MOJIb3YETCH:

y4eOHBIM TTOCOOMEM M IPYTMMU UCTOYHHKAMH WH(OpMauu; mpaBuiaMu
0€30I1acHOT0 MOBEACHUS ITPU OOPAIIEHHUH C BEIIECTBAMU, XUMUYECKOU MTOCYI0M,
1ab0paTOpHBIM 000PYIOBAHUEM U HArpeBaTEIbHBIMU IPUOOPAMH;

IPUMEHSET:

WU3YUYCHHBIC TIOHATHS M 3aKOHBI TIPH  XapaKTePUCTUKE COCTaBa,
bU3UYECKUX, XUMUUECKUX CBOWCTB, CIIOCOOOB MOMYUYEHUSI CIOXKHBIX 3(PUPOB U
KUPOB, PEIICHWU PACUYETHBIX 3a/ay; MpaBWiia OE30MAaCHOTO TOBEACHUS TPHU
oOpaleHUu C  BEHIECTBAMH, XHUMHUYECKOHW TOCYJ0H, J1abopaTOpHBIM
000pyI0BaHUEM U HarpeBaTEIbLHBIMU TPHUOOPAMHU.

Tema 7. YrineBozs! (9 gacoB)

Yriesonpl. Onpenenenue kiracca. Oomas hopmyia.

Momnocaxapusl. ['11ok03a: cocTaB, QyHKIIMOHAIBHBIC TPYIIIBI, CTPOCHUE
MOJCKYJbl. JIMHEWHAs W IUKINYECKHE O- B [3-OpMBI MOJIEKYJIBI TIFOKO3BI.
®pyKTO3a — H30Mep TIIFOKO03bl. PU3HUECKUE CBONCTBA ITFOKO3BI U (PPYKTO3HI.

XHMHUYCCKHE CBOMCTBA TJIIOKO3BI: BOCCTAHOBJICHUE JO IIECTHATOMHOIO
cupTa copOnTa; OKUCIECHUE JI0 TIIFOKOHOBOM KHCIIOTHI;, OpOXKEeHNE (CITUPTOBOE
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MOJIOYHOKHKCTI0€). KauecTBEeHHbIE peaKINK Ha TITI0KO03Y: «CepeOpsSHOro 3epKaia
u ¢ rugpokcuaom menu(ll). Haxoxxnenue B npupojie, mojiydeHUE U MPUMEHEHHE
TJIFOKO3BI.

Hucaxapunpl. Caxapo3a Kak NpEJICTaBUTENb AMCAXapUIOB, €€ COCTaB.
Monekynsipaas (opmyna. Puzmdeckue cBOHCTBA. XUMHUUYECKHME CBOMCTBA
caxapo3bl: ruaponns. [lonydenue u npuMeHeHUe caxapo3bl.

[Tomucaxapuapel. Kpaxman — npupoassii mnosucaxapus. CrpoeHue
MOJIEKYJI KpaxMalia (OCTaTKu o-TJII0K03b1). Dusnyeckue cBoicTRa.

XUMHUYECKHE CBOMCTBa Kpaxmaja: Tuapoiu3 ((pepMEeHTaTUBHBIN,
KHUCJIOTHBIN ); peaKIysl ¢ H0JIOM (Ka4eCTBEHHAsl peaKI[us Ha Kpaxmadn).

[enntono3a — npupoAHblid nonaucaxapua. CocTaB U CTPOECHUE MOJIEKYJI
HEJUTIONO03bI (OCTaTKH [3-TIH0K03b1). Pu3nueckue CBOMCTBRA.

XYWMHYECKHE CBOMCTBA IIEIITIONO3bI: TOPEHUE, THUAPOJIU3, 00pa3oBaHUE
CIIOXHBIX 3¢upoB. HaTypanbHbie M UCKyCCTBEHHBbIE BOJIOKHA. [IpuMeHeHue
LEJUIIOJIO3bI U €€ TPOU3BOIHBIX.

3Ha4YeHUE yIJIEBOJIOB KaK MUTATEIIbHBIX BEIIECTB.

JlemoHcTpauumn

19. Oxucnenue riaKo3bl (Peakius «CepeOpsIHOro 3epKajay).

20. T'uponu3 caxapossbl.

21. O6pa3ipl HICKYCCTBEHHBIX BOJIOKOH U TKAHEH.

JIaGopaTopHBIE OTBITHI

5. BzanmoaeicTBre rimoKo3bl ¢ rugpokcuioM meau(1l).

6. 3ydenue pusnueckux CBOMCTB Kpaxmaia. BzanuMmojieiicTBue kpaxmana
C HOJIOM.

[IpakTrueckue paboThI

4. I'mnponu3 kpaxmaina (1 yac).

OCHOBHBIE TPEBOBAHUS K PE3VIIBTATAM VUEBHOU
JAEATEJIBHOCTHU YUAIINXCA

Yyamumincs:

PACKpBIBAET CMBICII IOHSATHI:

YTJIEBOJBI;

Ha3bIBaET:

obmy dopMyny yIJIEBOAOB; OIpEACICHHE Kiacca yYIJICBOJOB;
M3yYEHHBIC YTJIEBOJbl TPUBHAIBHBIMM Ha3BaHMSAMM (TJIIOKO3a, (PYyKTO3a,
caxapo3a, MajabT03a, KpaxMall, 1IeJIJIF0103a) M0 CTPYKTYPHBIM M MOJICKYJIIPHOM
(caxaposa) ¢opmyiaM; KadyeCTBEHHBIC pPEaKIMU Ha HM3YYEHHBIC YTJICBOJBI;
00JIacT TPAKTHUYECKOTO0 HCIIOJIB30BAaHUS HW3YUYEHHBIX YIJIEBOJOB; COCTaB U
CTPOCHHME U3YUYCHHBIX YTJIEBOJIOB; (PU3MUeCcKre CBOMCTBA YIJIEBOAOB; M3YUCHHbIC
XUMHUYECKUE CBOMCTBA yTJIEBOJIOB;

pa3InyacT:
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MOJIEKYJISIPHBIE M CTPYKTYpHbIE (DOPMYJIBl YIJIEBOAOB; JIMHEHHYIO MU
LHUKIAYECKHUE O- U [3-OpMBI MOJIEKYJIBI TJIFOKO3bI IO CTPYKTYPHBIM (pOopMyiam;

onpeenseT:

MPUHAJIEKHOCTh OPraHUYECKOI0 COEIMHEHMSI K KJacCy YrieBOJOB IO
CTPYKTYpHOH (hopMyJie; CTpOEHUE MOJIEKYJ YIJeBOJOB; INIIOKO3Y M Kpaxmall
(3KCIIEpUMEHTATILHO 10 KAaY€CTBEHHBIM PEAKIIHSIM);

COCTaBJISIET:

(opMyNbl  M3YYEHHBIX YTJEBOAOB (MOJEKYJSpPHBIE, CTPYKTYpHBIE:
IJIIOKO3bl, (PYKTO3bI, Kpaxmaia, LEJUII0JIO3bl; MOJEKYJISIpHYIO: CcaXapos3bl);
YpPaBHEHUSI pEaKUUi, OTPAKAIOIIUE HW3YYEHHbIE XHWMHUYECKHE CBOMCTBA
YTJIEBOJIOB;

XapaKTEepPU3YyeT:

CTPOEHHUE TIJIIOKO3bl, (PYKTO3bl, Kpaxmaja, LEJUII0JI03bl; (pU3nuecKue
CBOMCTBA yTJIEBOJOB; N3YYEHHbIE XUMUYECKUE CBOMCTBA YIJIEBOJIOB;

IPOBOJINUT:

MaTeMaTHYeCKHE BHIYMCIICHUS [IPU PELICHUH PACUETHBIX 3a/1a4;

MOJIb3YETCH:

y4eOHBIM MOCOOMEM U JPYTMMU MCTOUYHHKAMU MH(OpMaALUU; TpaBUiIaMu
0€30I1acHOT0 MOBEACHUS ITPU OOpAIIEHUHU C BEIIECTBAMU, XUMUYECKOU MTOCYI0M,
1a00paTOPHBIM 000PYIOBAHUEM U HArPEBATEIbHBIMU IPUOOPAMH;

IPUMEHSET:

U3YYEHHBIE TIOHATHUS M 3aKOHbl IIPU  XapaKTEPUCTUKE COCTaBa,
($u3NUeCKUX, XUMHYECKHMX CBOWMCTB H3YYEHHBIX YIJIEBOJIOB, PEIICHUU
pacyeTHbIX 3aj7ay; MpaBuiia O€30MacHOTO MOBEACHUS MpH OOpaIIeHUH C
BEILIECTBAMM, XUMHUYECKOW MOCYJ0i, 1abopaTOpHbIM O0OpyJAOBaHUEM W
HarpeBaTebHbIMU NpUOOpamu.

Tema 8. Oprannyeckue COEAUHEHHS U UX POJIb B HALIEH KU3HU
(4 yaca)
Knaccudukauus opraHn4ecKrx BEIIECTB.
B3auMoCBsI3p  MeXAy OpPraHMYeCKHMMHM COCAMHEHUSMH  Pa3In4HbIX
KJIACCOB.

OCHOBHBIE TPEBOBAHUS K PE3VIIBTATAM VUEBHOU
JNEATEJIBHOCTHU YUAIINXCS

Yyanmiics:

Ha3bIBAECT:

OpraHMYECKHE COCTMHCHUS N3YYCHHBIX KJIACCOB MO (Gopmyrie;

pa3IuyacT:

TOMOJIOTH; HW30MEPhI; MOJICKYJISIPHBIE, CTPYKTYpHBIE M CKEJIETHbBIC
dbopMyJIbl  OpPraHMYECKUX  COCIMHEHWN;, THUIBI XUMHUYECKUX  peaKIui
OpraHUYECKUX COCAUHEHUM MO YPABHEHUSAM U CXEMaM;
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OTIPENEIISIET:

MPUHAJIEKHOCTh OPTAHUYECKOTO0 COETMHEHUS K ONPENEIICHHOMY KJacCy
10 CTPYKTYpHOU opMyIie; MPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKY;

COCTAaBJISIET:

CXEMBbI, OTPAKAIOIINE B3aAUMOCBS3b MEXKAY OPraHUYECKHUMU BEIECTBAMU
pPa3IMYHBIX KJIACCOB; YPaBHEHHUSI PEAKIUi, OTPAXKaIoIe XUMUYECKHE CBOICTBA
U3YYEHHBIX BEILIECTB U CIIOCOOBI UX MOJIYUCHHUS;

XapaKTEepU3yeT:

CIOCOOBI MOJYYEHUS OPTraHUYECKHX BEIECTB; CTPOCHHUE BEIIECTB; THUI
XUMHUYECKON CBS3M; (PU3NUECKHWE CBOMCTBA OPTraHMYECKUX COCIMHEHUN
ONPENEIICHHOI0 KJacca; XMMHYECKHE CBOMCTBA OPraHUYECKHX COEIUHEHUU
ONPENEICHHOr0 Kjacca; OO0JacTH MNPAKTUYECKOTO NPUMEHEHUsI H3YyUYEHHBIX
OpPraHUYECKUX BEIECTB;

OOBSCHSIET:

MPUYUHBI MHOTO0Opa3usi OPraHUYECKHUX BEIIECTB; MPHUYMHBI CXOJACTBA
XUMUYECKUX CBOMCTB OPraHUYECKUX COCAMHEHUN OJHOTO KJlacca; XUMUYECKHE
CBOMCTBAa OpPraHWYECKUX COCIMHEHHM C TO3ULHH TEOPHUH XUMHUYECKOIO
CTPOCHHS; B3aUMOCBA3b MEXJIYy COCTaBOM, CTPOEHHEM M CBOMCTBAMH
OpPraHUYECKUX BEIECTB; B3aMMOCBSI3b OPraHUYECKUX COCAUHEHUN Pa3IMYHbIX
KJIACCOB;

MTOJIb3YETCS:

y4eOHbIM TOCOOUEM U JPYTUMU UCTOYHUKAMHU UH(GOPMAIUY;

IPUMEHSET:

U3YYEHHBIEC MIOHATHUS U 3aKOHBI IPU XapaKTEPUCTUKE U3YUEHHBIX BEIIECTB
Y XUMUYECKUX PEAKLUI, PEIIEHUH PACYETHBIX 3a/1a4; B )KU3HEHHBIX CUTyalUsIX,
CBSA3aHHBIX C MCIOJIb30BAHUEM W3YUYCHHBIX BEIIECTB M HX CBOHCTB B
MMOBCEIHEBHOM KU3HHU.

['JIABA 3
COHEPXXAHUE YUYEBHOTI'O IIPEJMETA B XI KJIACCE.
OCHOBHbBIE TPEBOBAHUA K PE3YJIBTATAM
YUYEBHOM JEATEJILHOCTU YUAIIIMXCS

Tema 1. OcHOBHBIE NOHATHS U 3aKOHBI XUMHHU (6 4acOB)

OcCHOBHbBIC TOHSTHUS XUMHUHU. ATOM, MOJIEKYJIa, BEIIECTBO. XUMHUYECKUI
aneMmeHT. IIpocThle M cioXHBIE BellecTBa. BelecTBa MOJEKYJISAPHOTO H
HEMOJIEKyJIIpHOro cTtpoeHus. DopmynbHas enuHuia. OCHOBHBIC KIJIACCHI
HEOPTaHUYECKUX COCITMHEHUH.

KonnuecTBeHHbIE XapaKTEPUCTHKUA BEIIECTBA: Macca, MaccoBasi J0Js
AJIEMEHTA B BEIIECTBE, KOJUYECTBO (XUMUYECKOE KOJIMYECTBO), MOJIIpHAS Macca,
MaccoBas JI0JIsl BEIIECTBA B CMECH, 00beMHas J0JIs Ta3a B Ta30BOM CMECH.

3aKOH COXpaHEHHUs MaCChl BEILIECTB.
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3aKO0H IIOCTOSHCTBA COCTaBa BEIIESCTBA.

3akoH ABoraapo. MoJsipHbIi 00BeM rasa.

JlemoHcTpanumn

1. OnbIThl, AOKa3bIBAIOIIME BBIMOJHEHUE 3aKOHA COXPAHEHUS MacChl
BEIIECTB B XUMHUUYECKUX PEAKIIMSIX.

PacueTrHble 3anauu

1. PacyeT 00beMHBIX OTHOIIIEHHUM ra3000pa3HBIX BEIIECTB 110 XUMUYECKUM
YPaBHCHUSM.

2. BplunciieHne OTHOCUTEIBHOM MIJIOTHOCTH M MOJISIPHOM MacChl rasa.

OCHOBHbIE TPEBOBAHU

K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIINXCS

VYyamuecs 10JKHbI:

JABaTh ONPEIEIEHUS MOHATUSAM: BEIIECTBO; aTOM, MOJIEKYJIa, XUMAYECKUI
AJIEMEHT; MPOCTOE W CIIOXHOE BEIIECTBO; XHWMHUYECKOE COEIUHEHUE;
MOJIEKYJISIPHOE U HEMOJIEKYJISIPHOE CTPOEHHUE BellecTBa; (POPMYJIbHASL €IMHULIA;
XUMHUUYEcKasi popMyJia; KOJMYECTBO BEUIECTBA; 00BbEMHAs 0 ra3a B CMECH;

OCYILECTBJIATH CICAYIOMINE BUBI NEATEIbHOCTHU:

Ha3bIBaTh:

(OpMYTUPOBKHA 3aKOHOB: COXPAHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA
cocraBa, ABOTajipo;

MIPOBOAUTE:

MaTEeMaTU4YECKUE BBIYUCIICHUS IIPU PEIICHUN PACUECTHBIX 3a1a4;

II0JIb30BaThCA:

y4eOHBIM MocoOueM; TaOauIeil pacTBOPUMOCTH KHUCIIOT, OCHOBAHMIA,
coyiei B Boje; Tabmuien «llepumoamdeckas cucreMa XHMHYECKHX JJIEMEHTOB
J1. 1. MenneneeBa»; npaBuiaMu 0€30MaCHOIO MOBEACHUS MPU OOpPAILIEHUH C
BEILIECTBAMM, XUMHUYECKOM MOCYZ0i, 1abopaTOpHBIM O0OpyJAOBaHUEM W
HarpeBaTebHbIMU NpUOOpamu.

Tema 2. CtpoeHne aTomMa U NEPUOANYECKHI 3aKOH (8 4acoB)

SAnepHas mMoxenb crpoeHust atoma. CocraB aTOMHOTrO sjpa. ATOMHBIN
HOMED, MaccoBoe 4Kciio. U3NYECKHUI CMBICT aTOMHOI'O HOMEpPa XUMHUYECKOTO
JJIEMEHTA.

Hyxnuael u u3otonsl. SBleHne paguoakTUBHOCTH.

CocrosiHue 35eKTpoHa B aromMe. ATOMHasi OpOUTalb. DHEPreTUYECKUil
YPOBEHb, DHEPreTUYCCKHI MMOMYypOBEHb, S-, p-, d-opOutamu. OCHOBHOE H
BO30YK/JIEHHOE€  COCTOSIHUS ~ aToMa.  OJEKTPOHHO-TPAPUUYECKUE  CXEMBI,
AJIEKTPOHHBIE KOHPUTYpaIlMy aTOMOB 3JIEMEHTOB IEPBBIX TPEX NEPHOJIOB.

[lepponvueckuii 3aKOH U TEPUOAMYECKAs CHCTEMA XUMHUYECKHX
sanemeHToB [l. 1. Menneneena.
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[TeppoAMYHOCTh HW3MEHEHHS aTOMHOTO pajauyca, METAUIMYECKUX H
HEMETAJJIMYECKUX  CBOMCTB, DJICKTPOOTPULATEILHOCTH C  YBEJIMYECHHUEM
aTOMHOTO HOMEpa 32JIEMEHTOB A-rpymnmn. M3MeHeHue KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHIOB M THAPOKCHJIOB C YBEIMYECHHUEM AaTOMHOTO HOMEpa IS
3JeMEHTOB A-Tpynil. DU3n4YecKuil CMBICI HOMEpA MEPHO/Ia U HOMEPA TPYIIIELI.

XapaKTepUCTUKA XHUMHUYECKOTO JJIEMEHTA II0 €ro IIOJIOKEHUIO B
MEPUOJNYECKON CHUCTEME M CTPOCHHUIO aToOMa. 3HAYE€HHUE IEePHOAUYECKOTO
3aKOHa.

JlemoHcTpanumn

2. Tabnuipl IepuoIUIECKON CUCTEMBI.

OCHOBHBIE TPEBOBAHU A

K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUYAIIIUXCSI

Yyamuecs 10JKHBbI:

JaBaTh ONPEACIICHUS MOHATHAM: aM()OTEPHOCTh; IEPHUOIUUECKAS CHCTEMA
XUMUYECKUX JJIEMEHTOB (TMEepHoJ, TPyNma); OTHOCUTEIbHAs aTOMHAas Macca,
paguyc aroma; U30TOIbI; PaTUOaKTUBHOCTh, OPOUTANIb, SHEPreTUUECCKUN
YpOBEHb,  IOJIYPOBEHb;  JJIEKTPOHHO-Tpaduueckas  cxema, ¢dopmyna
JIEKTPOHHOU KOHPUTYpAIUH; FIEKTPOOTPUIIATETLHOCTH;

OCYIIECTBIISATH CIASAYIOIINE BUIBI ICATCILHOCTH:

Ha3bIBATh:

(GOpMyYIUPOBKY EPHOTAIECKOTO 3aKOHA,;

COCTAaBJISITh:

(bOpMyIBI ANEKTPOHHBIX KOHPUTYpalluii U SIEKTPOHHO-TpaduuecKue
CXEMBI 3arOJHEHUS DJIEKTPOHAMU SJIEKTPOHHBIX CJIOEB aTOMOB XHWMHYECKHUX
9JIEMEHTOB TMEPBBIX TPEX MEPHUOIO0B MEPUOTUICCKON CUCTEMBI,;

XapaKTEePU30BaTh:

XUMUYECKHAE SJIEMEHTHI IO TIOJIOKEHHUIO B TIEPUOJMUYECKOM CHCTEME U
CTPOSHHIO aTOMOB; 3aKOHOMEPHOCTH U3MECHECHHSI CBOMCTB aTOMOB XHMHUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MU BEIIECTB (TPOCTHIC BEIIECTBA, BOIOPOIHBIC
COCIMHEHMS, OKCHUIIbI, THAPOKCHIBI) Ha OCHOBE IIOJIOKEHHUS DJJIEMEHTa B
MIEPUOIUYECKON CUCTEME;

OOBSCHSITH:

¢u3nueckuil CMBICI aTOMHOTO HOMEpa, HOMEpa Mepuoja U HoMepa
rpynmbel (s A-rpymim); 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB aTOMOB
XUMHUYECKUX DJIEMEHTOB JIJISI DJIEMEHTOB TIEPBBIX TPEX IMEPHUOJIOB;

TI0JIB30BATHCS

yaeOHbIM TIocoOuem; Tabmurein «llepuonnueckas cucTeMa XHMHUYECKUX
sanementoB JI. U. MenaeneeBa»; mpaBuiiaMu O€30MacHOTO TMOBEJCHUS MPHU
oOpamieHMu C  BENIECTBAMH, XHUMHYECKOW TIOCYJI0H, J1abOpaTOpHBIM
000pyI0BaHUEM M HarpeBaTEILHBIMU TPUOOPAMHU.
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Tema 3. Xumudeckas CBI3b U CTpOSHHUE BelecTBa (6 4acoB)

[Ipupoga W TUNBI XUMHUYECKOM CBs3M  (KOBaJEHTHAs, HOHHAas,
Metajuindeckas). I[lossipHas M HemossipHash KOBajJeHTHas CBsA3b. KpaTHOCTH
CBSI3H.

OOMEHHBIM M JIOHOPHO-aKLENTOPHBI  MEXaHU3Mbl  OOpa30BaHUS
KOBaJICHTHOH CBS3HU.

BaneHTHOCTB U CTEIIEHb OKHUCJICHHS.

MexMOJIEKYJISIPHOE B3aUMOIEMCTBUE. BOIOpO/IHAs CBSA3b U €€ BIIUSHUE HA
dbu3nyecKkue CBOMCTBA BemecTBa. BomopoaHas cBs3b B IPUPOJTHBIX 00BEKTAX.

Tunsl KpUCTAIIMYECKUX CTPYKTYp: aTOMHasi, MOHHAs, MOJIEKYJIApHasi,
MeTaJLUTIecKasl.

JlemoHcTpauuun

3. O0pa31bl BEIIECTB € pa3IuyHbIM THIIOM XUMHUYECKON CBSI3HU.

4. KpyucTaJUIM4ECKUE PEIIECTKH BEILIECTB C PA3JIMYHBIM TUIIOM XMMHUYECKON
CBSI3H.

JlabopaTOpHBIE OTBITHI

1. CocraBnenue mojeneld MOJEKYJ HEOPraHMYECKUX W OPTraHUYECKHX
COCJIMHEHUM.

OCHOBHBIE TPEFOBAHMUM A

K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTU YHAIINXCA

VYuyanuecs J0IKHbBI:

JIAaBaTh ONPEICICHUs IOHATUAM: BAJCHTHOCTH; BAJICHTHBIC DJIEKTPOHBI;
XMMHUYECKas CBS3b; KOBAJICHTHAS CBA3b (MOJISIpHAsl W HEMOJIApHAsi); KpaTHOCTh
CBSI3W; WOH, HWOHHASA CBfA3b, METAJUIMYECKASA CBSA3b;, MEKMOJICKYJISPHOE
B3aMMO/JICMCTBUAE;  BOJIOPOJIHAsE  CBSI3b;,  JWIOJb, ATOMHBIC, HOHHBIE,
METAJJIMNYECKUE, MOJIEKYJISIPHBIE KPUCTAIIIBI; CTEIIEHb OKUCIICHUS;

OCYULIECTBIIATH CIEAYIOLINAE BUABI AEATEIbHOCTH:

Ha3bIBaTh:

THUI XUMHAYECKOM CBSI3U;

pa3INyYaTh.

BEILIECTBA C PA3JIMYHBIM TUIIOM XUMHUYECKOU CBSI3H 10 (hOpMYJIaMm;

OIPEACIISTh:

BAJICHTHOCTh M CTETICHb OKHUCIICHHS XUMHUYECKOTO 3JIEMEeHTa 1o (popmyiie
COCIMHEHUSI; TUM XUMHUYECKON CBS3M (MEXIYy METAJIOM U TaJlOr€HOM;
BOJIOPOJIOM M HEMETAUIOM; MEXJY arOMaMHd HEMETAJIOB C PA3JIMYHBIMHU
3HAYCHUSIMH JICKTPOOTPUIIATEILHOCTH; B MPOCTHIX BEIIECTBAX);

COCTaBJIATh:

CTPYKTYpPHBIC ()OPMYJIBI BEIIECTB MOJIEKYJIIPHOTO CTPOCHHUS;

XapaKTepu30BaTh:

MEXKMOJICKYJISIPHOE B3aUMOJCHCTBUE;

0OBSICHATE:
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MEXAaHU3MBbl O0pa30BaHUSI XUMHYECKOW CBSI3U: HMOHHOM, KOBaJEHTHOM
(0OMEHHBIN U JOHOPHO-AKLENTOPHBII ), METAINTNYECKOM;

I10JIb30BaThCA:

yueOHbIM nocoOuem; Tabmuuen «llepumoanueckas cucreMa XUMHUYECKHX
anementoB JI. WM. MenaeneeBa»; mnpaBuwjiaMu O€30MaCHOrO IOBEJICHUS NPU
oOpalieHMd C  BEHIECTBAMH, XUMHUYECKOM TOCYI0H, J1aDOpaTOpHBIM
000pyI0OBaHUEM U HAarpeBaTEIbHBIMU IPUOOPAMU.

Tema 4. Xumudeckue peakiuu (8 4acoB)

Kiaccudukanms XuMU4ecKux peakiiui.

TenmoBoit  3¢gdexT XumMuyeckol peakiuu. Peakmuum 23K30- U
HJ0TEpMUYECKHE. TepMOXUMUYECKUE YPABHEHHUS.

CKOpOCTh XMMHUYECKUX PpEaKlHil. 3aBUCUMOCTh CKOPOCTH XUMUUYECKUX
peakIuii OT IPUPOJIbI U KOHIIEHTPALIMU PEarupyroluX BEIIECTB, TEMIIEPATYPHI,
TJIOIIAIM TOBEPXHOCTH COMPUKOCHOBEHUS, HAJIMUHUS KaTalu3aTopa.

OOpatuMOCTh ~ XUMHUYECKUX  peakiuil. XHWMHUYECKOE pPaBHOBECHE.
CMelieHrne XUMHUYECKOT0 PaBHOBECHS TMOJ JCHCTBUEM BHEIIHUX (DAKTOPOB
(mpunuun Jle [laTense).

JleMoHCTpauuu

5. OKHUCIIUTEIHBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

6. DK30- ¥ IHAOTEPMHUYECKUE MPOIIECCHI.

/.3aBUCUMOCTb  CKOPOCTM XHMMHUYECKMX peakluil OT  IUIONaau
MOBEPXHOCTH COMPUKOCHOBEHHUSI pEarupyOIINX BEIIECTB.

8. Karanutuueckoe W HEKAaTaJTUTHYECKOE Ppa3IOkKEHHWE TEpPOKCUaa
BOJOpOAA.

9. JleiicTBHE YKCYCHOM M CEPHON KUCJIOT Ha IUHK (KEJIE30).

PacueTrnnle 3anauu

3. PacyeTsl M0 TEPMOXUMUYECKUM YPABHECHUSIM.

JlaGopaTtopHbI€ OMBITHI

2. UccnenoBanue BIMSHUS TEMIIEpAaTyphl U KOHIICHTPAIMU KUCJIOTHI Ha
CKOPOCTb B3aUMOJICVCTBHUS [IUHKA (3KEJI€3a) U COISTHOM KUCIIOTBHI.

[IpakTrueckue paboThI

1. Xumnueckue peakiui (1 gac).

OCHOBHBLIE TPEBOBAHUA

K PE3VJIbTATAM YUEBHOU JNEATEJIBHOCTHU YUHAIINXCA

Yyarmnecs TOIKHBI:

JaBaTh OMNpPEJICTCHUSI MOHITUSM: TETUIOBOM d(PhEKT XUMUIECKOU peaKIuu;
BK30- W DSHIAOTCPMHUYECKHE PpEAKIUH; CKOPOCTh XUMHYECKOW PEaKINU;
XAMHUYECKOE PABHOBECHE;

OCYIIECTBIISITh CIEAYIONIAE BUABI ACATEIbHOCTH:

Ha3bIBATh:
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IIPU3HAKYU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIMI; TUII XUMUYECKON
peakuuy;

(pakTOpbl, BIUSIOIIME HA CKOPOCTb XMMHUYECKHX PpEaKIMW; IPHUMEpPHI
HEOOpaTUMBIX U OOPaTUMBIX XUMUYECKHUX PEAKIINA;

pasnuyarh:

THUIIbl XUMUYECKUX PEAKIUI N0 YPABHEHUSIM;

ONPENIETATH:

BELIECTBO-OKUCIUTENL M BEIIECTBO-BOCCTAHOBUTENL 110 YPAaBHEHHIO
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHON PEAKLINH;

THUIl XUMUYECKON PEAKLINHN 110 YPABHEHUIO;

OOBSACHSITH:

3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIMH OT Pa3iudHbIX (PaKTOPOB
(mpupoABl pearupyrolux BEIIECTB, KOHIEHTPALMN, TEMIEPATyphl, aBJICHHUS,
Karajqu3aropa, IUIOIIAAd TOBEPXHOCTH  CONPHUKOCHOBEHUS);  CYUIHOCTb
XUMUYECKOTO PABHOBECHSI U YCJIOBUS €r0 CMEILICHHUS;

IPOBOJUTE:

MaTEMaTUYeCKUE BBIYMCIICHHUS IPU PEUICHUM paCyYETHBIX 3a7ady;
XAMHUYECKUU SKCIIEPUMEHT;

II0JIB30BAThCA:

y4eOHbIM [OcoOHMeM; TMpaBuUjaMy O€30MACHOr0 TMOBEACHUS MpHU
oOpalleHMd C  BEHIECTBAMH, XUMHUYECKOM TOCYI0H, J1abOpaTOpHBIM
000pYyI0BaHUEM U HArpeBaTEIbHBIMU IPUOOPAMHU.

Tema 5. Xumust pacTBOpoB (8 4acoB)

PactBopel. PacTBopenue kak (U3MKO-XUMUYECKUM Tporiecc. TemioBbie
3¢ (PEeKTHI mpu pacTBOPEHUH.

[loHsiTHE O KPUCTATIIOTUAPATAX COJIEH.

PacTBOpUMOCTB BEIIECTB B BOJI€. 3aBUCUMOCTh PACTBOPUMOCTH BEIIIECTB
OT TPUPOJBI BEIIECTBa, TeMIEparypbl U AaBjieHUs. CnocoObl BBIPAKECHUS
cocTaBa pacTBopa (MaccoBas J0Jis, MOJIsIpHasi KOHLEHTpaLus).

DJIEKTPOJIUTUYECKAS] JUCCOLMALMUS COCIMHEHUN C Pa3IMYHBIM THUIIOM
XAMHWYECKOM CBS3HU.

CreneHb BJIEKTPOJIUTHYECKOW auccornuanuu. CuiibHble U cllaOble
AJIEKTPOJIUTHI. Y PaBHEHUS AUCCOIMAIINN CHIIBHBIX U CIa0BIX 2JIEKTPOIUTOB.

YcnoBusi HEOOpaTUMOIro TPOTEKAHMS pEakIuid HMOHHOrO OOMEHa B
pacTBOpax ANEKTPOJIHUTOB.

XUMHAUYECKUE CBOWCTBA OCHOBAHUMW, KHUCIIOT, COJIEM B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON JUCCOIUAIUH.

[Tousitue o BogopomHoM mnokazarene (pH) pactBopa. Xapakrepuctuka
KUCJIOTHBIX M OCHOBHBIX CBOWMCTB pacTBOPOB Ha OCHOBaHWUM BeIM4YMHBI pH
pacTtBopa.

JleMoHCTpauuun
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10. DeKTpONpPOBOIHOCTH PACTBOPOB JICKTPOJIUTOB.

11. Peakniun mOHHOTO OOMEHa, MpOTEKarolMe ¢ 0Opa3oBaHHMEM Trasa,
ocajika, MaJIoJMCCOLIMMPYIOIIErO BEIIECTBA.

12. XuMunueckue CBOMCTBA KUCIIOT, OCHOBAHHI U COJIEH.

PacueTrHble 3amauu

4. PacueT Macc Wik 00bEMOB BEILIECTB, HEOOXOAUMBIX JIJISI IPUTOTOBJICHUS
pacTBOpa ¢ 3aJaHHOM MaccoBOW JoJied (MOJIAPHOM KOHIEHTpAIIUEH)
PacTBOPEHHOT'O BEIIECTRA.

JlaGopaTopHbIE OTBITHI

3. OnpeneneHnue KHUCIOTHOTO WJIM OCHOBHOI'O XapakKTepa pacTBopa ¢
MTOMOIIIbIO HHIUKATOPOB.

[IpakTuueckue padboThI

2. I3yueHne CBOWCTB KHCJIOT, OCHOBAaHWM M COJICM B CBETE TEOPHUH
AIEKTPOJIMTHYECKOM auccoruanuu (1 gac).

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM YUEBHOU JEATEJIBHOCTU YUAITXCS

VYuamuecs J0IKHBI:

JABaTh ONPEICIICHUS TOHATHSIM:

pacTBOPUMOCTh  BEHIECTBA;  KPUCTAUIOTHAPAT;  DJIEKTPOJHUTHI U
HEDJICKTPOJIUTHI; aHUOH, KATUOH; PEaKI[Mi HOHHOTO OOMEHa;

CUJIbHBIE M clalble dJEKTPOJUTHI, CTEMEHb AJIEKTPOIUTUUECKON
JTMCCOLMAIMY; BOJIOPOAHBIN noka3arens (pH);

OCYILIECTBIATH CIEIYIOIINE BUbI IESITEIbHOCTHU:

Ha3bIBATh:

KaTHOHBl M aHHWOHBI; YCIOBUS TMPOTEKAHUS PEAKIM MOHHOTO OOMEHa;
CUJIBHBIE U CIA0bIC DJIEKTPOJIUTHI;

pa3iinyaTh:

YpaBHEHUS] XUMUUECKUX PEAKIMiA, 3alIMCAHHBIE B MOJICKYJISIPHOM, TTOJIHOU
Y COKpAaIIeHHOW HOHHBIX opMax;

COCTaBJIATh:

YpPaBHEHUS JEKTPOJUTHUECKON TUCCOLUMAIMU KUCTIOT, IIEI0YEn, COJEH;
YPAaBHEHUS] XUMHYECKUX PEAKIMUA B MOJICKYJSIPHOM, MOJHOW M COKPAIICHHOMU
MOHHBIX (hopmax;

XapaKTepHU30BaTh:

pacTBOp; PaCTBOPUTENb, PACTBOPEHHOE BELIECTBO; PAaCTBOPUMOCTD;
KHUCJIOTHI, IIIEJIOUH, COTU KaK AJIECKTPOJIUTHI;

OOBSICHATH:

AIEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB;

MEXaHH3M BJICKTPOJUTUUECKON JUCCOLUALINY;

MPOBOJUTE:
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MaTEMaTUYeCKHe BBIYMCIICHHUS TMPU PEUICHUU paCUYETHBIX 3ajady;
XUMUYECKUM SKCTIEPUMEHT;

M0JIb30BATHCA:

y4eOHBIM [MOCOOMEM; TMpaBWIaMu O€30MacHOr0  TOBEJCHHS IMpHU
oOpalieHMd C  BEHIECTBAMH, XUMHUYECKOM TOCYI0H, J1abOpaTOpHBIM
000pyJIOBaHUEM U HAarpeBaTEIbHBIMU IPUOOPAMHU.

Tema 6. Hemeraiuisl (16 yacoB)

XUMHUYECKHUE HJIEMEHTHI HEMETaUibl. [lojIoKEeHHE B MEPUOIUYECKOU
CHUCTEME XMMUYECKHUX 3J1eMeHTOB. CTpOEHHE BHEIIHHUX JICKTPOHHBIX 000JI0YEK
aTOMOB HEMETAJJIOB, BaJICHTHOCTh, CTCIICHb OKHUCJICHUS B COCIMHCHUSX.

Bonopon. Bomopon kak XMMUYECKUH BJIEMEHT U IIPOCTOE BELIECTBO.
N3otonsl Bogopoaa. dusuyueckue CBOMCTBA.

XHUMHUYECKHE CBOMCTBA: B3aUMOJACHCTBHUE C HEMETAJIaMH, IICJIOYHBIMU U
IIEJIOYHO3EMEJIbHBIMU ~ METAJUIAMH, OKCHJIAMH METAJJIOB, THIPUPOBAHUE
HEHACBIIEHHBIX OPraHMYEeCKUX COCAUHEHUN (Ha IPUMEPE YTIIEBOAOPOJIOB).

Hcnonp3oBanne BOAOPOAa KaK SKOJOTHYECKHA YUCTOTO TOILUIMBA U CHIPHS
JUTE XUMUYECKOW TPOMBIIILIEHHOCTH.

Jleryurne BOJOpPOJIHBIE COEIMHEHHS HEMETAJIOB AJIEMEHTOB A-TpyIim
(cocTaB, (pU3UUYECKHUE CBOMCTBA).

I'anorensl. I'agoreHpl Kak XUMHUYECKHUE DJIEMEHTHI U MPOCTHIE BEIIECTBA.
du3nyeckue CBOMCTBA MPOCTHIX BEMIECTB. BaxkHEHIIIME IPUPOIHBIE COCTUHEHUS
raJIOreHOB.

XHUMHYECKHUE CBOMCTBAa TajJOr€HOB: B3aUMOJCKHCTBME C MeTaJLlaMHu,
BOJIOPOJIOM, PACTBOPAMH COJIEW TaJIOT€HOBOJOPOHBIX KHUCIIOT, XJIOPUPOBAHUE
OpPraHUYECKUX COCJAMHEHUN (Ha MpUMEpPE HACHIIEHHBIX W HEHACHIIIEHHBIX
YTJIEBOJIOPOIOB).

XJIOpOBOJIOPOAHAS KHUCIIOTA: TOJIYYEHME U XHUMHUUYECKUE CBOMCTBA
(meiicTBUEe Ha WHAUKATOPHI, B3aUMOJICUCTBUE C METAJJIAMH; OCHOBHBIMU U
aM(pOTEpHBIMU OKCHUJIAMH; TUAPOKCUIAMUA METAIJIOB; COJISIMU).

["anoreHoBOIOPOHBIE KUCIOTHI U UX COJiM. KauecTBEHHBIE peakIuyd Ha
XJIOpHUJI-, OPOMHI- U HOJIU]I-UOHBI.

OnemenTtsl VIA-rpynmbel: kuciaopon u cepa. Kucmoponm u cepa kak
XAMHWYECKHUE 3JIEMEHTHI U ITPOCThIE BenlecTBa. [IpocThie BelecTBa KUCaopoaa u
cepsl, ajutorponus. [IpupoiHbIe COeAMHEHUST KUCIOPOA U CEPHI.

DU3UYECKHUE CBOKMCTBA KUCIOPO/IA.

XUMHUYECKHE CBOMCTBA KHUCIOPOJA: OKHUCIECHHE MPOCTBIX U CIOXKHBIX
BEIIECTB (METa/IOB, HeMeTaJioB, okcua yraepoaa(ll), cynsdumop xeneza u
IIMHKA, OpraHMYecKux coeauHeHuil). Ilonydyenue kuciopoaa B 1abopatopuu 1
MIPOMBIIIJIEHHOCTH.
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dusnyeckne cBoucTBa cepbl. CocTaB M CTPOEHUE MOJEKYJIBI CEPBHI.
XWUMUYECKUE CBOMCTBA: B3aWMOJIEMCTBUE C KHUCIOPOJIOM, BOIOPOIOM,
METAJIJIAMH.

Boopoanbie coeIUHEHUsT KUCIOPOJIa U CEPHI.

Bona. Crpoenue Mosekyabl. OcoO€HHOCTH (PU3HMYECKHUX CBOMCTB,
00yCIOBJIEHHBIE BOJIOPOJHBIMU CBSI3SIMU.

XUMHUYECKHUE CBOMCTBA BOJBI: B3aUMOJECHUCTBUE C AKTUBHBIMU METAJIJIAMU,
KUCJIOTHBIMU U OCHOBHBIMH OKCHJIAMH.

CepoBoaopoa: CTpoeHUE MOJEKYIbI, (PU3NYECKUE CBOMCTBA, BIUSIHHUE HA
OpraHHU3M YEJIOBEKa.

KucnopoaHeie coeiMHEHUSI CEPBI.

Oxkcupn  cepwi(IV):  ¢usmyeckue cBoicTBa. XHUMHYECKHE CBOMCTBA:
okucieHue a0 okcuaa cepbl(VI); B3ammojelcTBUEe ¢ BOAON ¢ oOpa3zoBaHHEM
CEPHUCTOM KUCJIOTHI; B3aUMOJICHCTBHE C pacTBOPAMHU IIeJIoUei ¢ 00pa3oBaHUEM
cyJb(UTOB U rusipocysibputoB. [Ipumenenne okcuna cepoi(IV).

Okcun cepwi(VI): ¢usmyeckne cBoOWCTBA. XHWMHYECKHE CBOWCTBA:
B3aMMOJICHCTBHUE C BOAOU ¢ 00pa30BaHUEM CEPHOU KUCIIOTHI.

CepHast KuCIOTa KakK CHJIbHAas JIBYXOCHOBHAsi KHCIIOTa. XUMHUYECKHUE
CBOMCTBa pa30aBICHHON CEpHOM KHUCJIOTHI: JEUCTBHE HA WHIUKATOPHI,
B3aMMOJICUCTBUE C METa/llaMH, OCHOBHBIMH M aM(OTEpHBIMU OKCHIAMH,
TUAPOKCUIAMU METAaJLJIOB, COJISIMU. OkuciauTenbHbIC CBOMCTBA
KOHLIEHTPUPOBAHHOW CEPHOU KHUCJIOTHI HA IPUMEPE B3aUMOIEUCTBUS C MEABIO U
muHKOM. CynbdaTel: pU3nYecKue 1 XUMUUECKHIE CBOMCTBA.

XHUMUYECKUE PEaKIINH, JISKAIINE B OCHOBE MPOMBIIUIEHHOTO MOJTYyYEeHUS
CEPHOM KUCJIOTBHI.

[IpumeHneHnne cepHOl KUCIOTHI U Cylb(aToB (raaydepoBa colib, CyibdaT
MarHusi, MEJHBIN KyIopoc).

OnemenTbl VA-Tpynibl: a30T 1 pocdop. A30T u pocdop kak XUMHUUECKUE
AJIEMEHTHl W TIPOCThIe BellecTBa. PU3MUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
Amnotponust pocdopa (6enbiii U kpacHbid dochop). XUMUYECKUE CBOMCTBA
azota U (Qocdopa: B3aMMOJCUCTBUE C AKTUBHBIMH MeTaiaMu (0Opa3oBaHHe
HUTPHUAOB U (GoCHUIOB); B3AUMOACHCTBHE C KUCIOPOAOM (00pa3oBaHUE OKCHIA
azota(Il), oxcumor docdopa(lll) u (V)); B3aumoaeiicTBre a30Ta ¢ BOAOPOIOM.

AMMuax. dusnueckKue CBOMCTBA. XUMHAYECKUE CBOMCTBA:
B3aMMO/ICUCTBUE C KHUCJIOPOJOM (TOpEHHE), BOJOM, KUCIOTaMU. XUMUUYECKas
peakius, Jie)Kailass B OCHOBE IMPOMBIIUICHHOTO MOJdydeHuss ammuaka. Coyu
amMmoHusi. KauecTBeHHast peakiys Ha HOHbI aMMOHUs. [IpumMeHeHne aMmmuaka u
COJIEW AMMOHHUSI.

A3oTHas Kkuciiota. XUMHUYECKHE CBOMCTBA a30THOM KUCIOTHI: JEMCTBUE HA
WHJIUKATOPbI, B3aUMOJECHCTBUE C OCHOBHBIMH U aM(OTEPHBIMU OKCHUIAMH,
TUAPOKCUIAMHU METAJLJIOB, COJISIMU. OkucauTenbHbIC CBONCTBA
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KOHILICHTPUPOBAHHOM U pa30aBIECHHON a30THOW KHUCIIOTHI MTPU B3aUMOJICHCTBUU
C MEIBIO.

Hurpatsl: TepMuUecKOe pa3ioKeHNUE.

XUMUYECKUE pEaKIlny, JISKAIINE B OCHOBE MPOMBIIUICHHOTO MOJYy4YeHUS
A30THOW KUCJIOTHL.

[IpumeHeHue a30THOM KUCIOTHI U HUTPATOB.

Oxcunpl dhochopa(lll) u (V), ux o6pazoBaHue B pe3yiabTaTe OKUCICHUS
dbochopa. Bzaumonericteue oxcuma dochopa(V) ¢ Bomol ¢ oOpazoBaHHEM
dbochopHOI KUCTOTHI; C OCHOBHBIMHU OKCHJIAMHU, IICITOYaMH.

docdopHast KUCIOTa: OCOOEHHOCTH DJIEKTPOJMTHUECKON HUCCOIUALINU.
XUMHUYECKHE CBOMCTBA: JIEMCTBUE HA WHAUKATOPBI, B3aUMOJCUCTBUE C
MeTaJlJIaMU, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMHU, COJIAMHU, aMmMuakoMm. Comu
dhochopHoit kucaoTel: pochdarsl, ruaApo- U AuruapodocdaTsl.

[Ipumenenue GochopHoit kKUCIOTH U HochaToB.

Baxwnelie MuHepanbHble y100peHusi: a30THBIC, (hochopHbIe, KaTuHbIE,
KOMILUIEKCHBIE.

OnemenThl [VA-rpynnel: yriiepod U KpeEMHUM. YTIEpOJ U KPEMHHM Kak
XUMHYECKHE BJIEMEHTHI U MPOCThIE BemecTBa. @U3NYECKHE CBOMCTBA MPOCTHIX
BeIEeCTB. AJuloTponusi yriaepoja (anmas, rpadurt, Qyiaepersl). XuMUUeCKue
CBOMCTBA KPEMHUS U YIJIEPOJia: B3aUMOJICHCTBHUE C KUCIOPOJAOM U METaJIaMHU.

[IpumeHneHue yriepojia U KpeMHUSI.

Oxkcupn  yraepoaa(ll): d¢usuueckue cBoiictBa. TOKCHYHOCTH OKCHA
yriepona(ll). Xumuueckue CBOMCTBA: B3aUMOJIEUCTBUE C KHCIOPOAOM,
OKCHJIaMH METaJIIOB.

Oxkcupn yraepoma(IV): dusmyeckue CBOWCTBA. XHWMHYECKHE CBOWCTBA:
B3aMMOJICHCTBHE C BOJOW, OCHOBHBIMH OKCHAAMH, IieiodaMu (oOpazoBaHHE
KapOOHATOB U T'UJIPOKAPOOHATOB).

Okcupl yriaepojia Kak 3arpsi3sHUTEIN aTMOC(EepHOro Bo3ayxa.

VYronpHas KuCIOTa Kak HEycToWuuBoe coeauHeHue. KapOoHatel u
ruapokapooHaTsl. BzaumonpespalieHusi KapOOHATOB U THIPOKAPOOHATOB.

XUMHUYECKHE CBOWCTBA COJIEM YTOJIBHOW KHCIJIOTHI: B3aUMOJICUCTBHUE C
KHUCJIOTAMU, TEPMUYECKOE Pa3I0KEHUE.

KauectBennas peakuusi Ha kKapOOHAT-HOH.

[IprumeHenue coJieil yroJabHOU KUCIOTHI.

Oxkcup kpemuusi(IV): HemoliekysipHOE CTpOoeHUE, PU3NIECKUE CBOMCTBRA.
XUMUYECKHE CBOMCTBA: B3aUMOJICHCTBUE CO IIeioyaMu (B pacTBOpax U MpH
CIUUIaBJIEHUH ), OCHOBHBIMH OKCHJIaMU (C 00pa30BaHUEM CUJIMKATOR).

KpemuueBass kuciora: MojJydeHUE JACHCTBUEM CHJIBHBIX KHUCIOT Ha
pacTBOPBI CUIIMKATOB; JIETUIpaTaLIUs IPU HATPEBAHUH.

[IpyuMeHeHre CUIIMKATOB M KapOOHATOB B NMPOW3BOJCTBE CTPOUTEIIBHBIX
MaTepuaioB (LIEMEHT, OETOH, CTEKJIIO).

JleMoHCTpauuun
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13. O6pa3ipl pa3IMIHBIX HEMETAIIOB.

14. TlonyueHnue BOAOPOIa B3aUMOJICHCTBUEM IIMHKA C COJITHOM KHUCIIOTOM.

15. [IpupoaHbie COEMHEHUS TaJIOTEHOB.

16. KauecTBeHHBIC peakny HA XJIOPHUI-, OPOMU-, UOTUI-HOHBI.

17. O6pa3upl cyabdarToB.

18. Ob6pa31el HUTPATOB.

19. O6pa31el MUHEPATTBHBIX YI00pEHUH.

20. Mopenu KpUCTaTMYeCKUX CTPYKTYp rpadura u aamasa.

21. Peakuus B3auMOJIeHCTBUS KapOOHATOB C KMUCIOTaMHU.

22. BzaumomnpeBpaliieHuss TruapokapOoHaTa Kaibllud ©  KapOoHaTa
KaJIBITHSI.

JlaGopaTopHBI€ OIBITHI

4. VcipiTaHWEe WHAWNKATOPOM pAacTBOPOB BOJOPOAHBIX COCAMHCHUI
HEMETAJIJIOB.

5. UccnenoBanne XUMHYECKUX CBOMCTB Pa30aBICHHOTO pacTBOpa CEpHOM
KHUCIIOTHI.

6. OGHapy>xeHHe HOHOB aMMOHUSI B pacTBOpE.

[IpakTrueckue paboThI

3. Pemenue skcnepuMeHTaNbHBIX 3a1a4 1Mo TeMe «Hemetammeny (1 gac).

OCHOBHbLBIE TPEFOBAHU

K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUALIMXCS

VYuamuecs J0IKHBI:

OCYIIECTBJIATh CIEAYIOIINE BUIBI JESITEIbHOCTH:

Ha3bIBATh:

XUMHUUYECKHE PTIEMEHThI METAJIbl U HEMETAJLIbL;

dbu3uyeckue W XUMHYECKHE CBOWCTBA HW3YUYEHHBIX HEMETAJJIOB,
KUCJIOTHBIX OKCHJIOB, KHCJIOT, COJIEH, aMMHAaKa; KAY€CTBEHHBIE PEAKIINU HA NOHBI
NH.*, CI', Br, I', SO4*, CO3?; cTpouTeIbHBIE MATEPUATIBL;

ONPENETATH:

M3YUYCHHBbIE HEOPraHWYECKUE COCAUHEHUS (IKCIEPUMEHTAIBHO MO
KA4YE€CTBEHHBIM PEAKIIUSIM);

COCTAaBJIAITH:

YPAaBHEHHSI  PEaKUWi, XapaKTEPU3YKIOIINE XHMHUYECKHE CBOWCTBA
M3YUYCHHBIX BEIIECTB U CIMIOCOOBI UX MOJIyYEHUS;

XapaKTepU30BaTh:

bu3uYecKkre W XMMHYECKHUE CBONCTBA HEMETAUIOB M MX COCJIMHEHU;
00JIaCTH MPAKTUYECKOTO MPUMEHEHUSI HEMETAJIJIOB U UX COCIUHCHHUII;

MPOBOJUTE:

XUMHUYECKUN SKCIIEPUMEHT;

MOJIb30BATHCS:
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y4eOHBIM MocoOueM; TaOnuIeld pPacTBOPUMOCTH KHCIOT, OCHOBaHUHU,
cojie B Boje; Tabmuien «llepumoamdeckas cucreMa XHMHYECKUX DJIEMEHTOB
1. 1. MenneneeBay; mpaBuiaMyd O€30MAaCHOTO IMOBEACHUS IPU OOpaIleHUU C
BEILIECTBAMM, XUMHUYECKONW MOCYJ0i, JabopaTOpHBIM O0OpYyAOBaHUEM M
HarpeBaTeIbHBIMU MPHUOOPAMHU.

Tema 7. Metamsl (11 gacoB)

[TonoxkeHne MeETa/IOB B  NEPUOAUYECKOM CHUCTEME XHMHUYECKUX
aneMeHTOB. OCOOEHHOCTH AJIIEKTPOHHOTO CTPOSCHHS aTOMOB METAJIJIOB.

PacnipocTpaHeHHOCTh METAIIOB B 36MHOM KODE.

DU3n4ECKre CBOMCTBA METAILIOB.

OO0mue XUMHYECKHE CBOWMCTBA  METAJUIOB:  B3aUMOJICMCTBHE  C
HEMETAJUIaMHM, BOJIOW, KHUCIOTaMHM, BOJHBIMU pacTBOpamMu cojeu. Psan
AKTHUBHOCTH METAJIJIOB.

OOGmue crocoObl MOJY4YEHUsT METAUIOB (BOCCTAaHOBJIEHUE YIJIEPOJIOM,
okcusioM yriepoaa(ll), Bonoponom, MeTaiamn).

CrutaBel METAJUIOB: YYTYH, CTajlb, OPOH3a, JaTyHb, JIOPATIOMUHUM.

DJIEKTPOJIN3 PaACILJIAaBOB COJICH.

CtpoeHue BHEIIHUX JIEKTPOHHBIX 000104eKk aToMOB MeTauioB A, IIA u
[ITA-rpynm, cTeneHun OKUCICHUS B COCAUHEHUSIX. DU3NUECKUE U XUMHUYECKUE
CBOMCTBA IMPOCTHIX BEIIECTB.

XapaKTepUCTUKA  COCIAMHEHUM  IIEJIOYHBIX,  IIEJIOYHO3EMEJIbHBIX
METaJIJIOB, MarHusl U aJIIOMUHMS: COCTaB, (DM3NUECKUE M XUMHUYCCKHE CBOMCTBA
OKCHJIOB, TUJPOKCHUJIOB, COJIEH.

’KecTkocTh BOJIBI, CITOCOOBI YMEHBIIICHUS )KECTKOCTH BOJIBI.

Baxuenmme npupoaHble COCIUHEHUS IMIEIOYHBIX, IMIEJIOYHO3EMEIIBHBIX
METaJIJIOB, MarHus M aJIOMUHUS.

buonornueckas poJsib 1 IPUMEHEHUE BAXKHEUIIMX COEIUHEHU N 1IEIIOYHBIX,
IIEJIOYHO3EMEIIbHBIX METAJIJIOB, MAarHUs U aJIIOMUHUSL.

Kenezo. Haxoxenue B mpupojie, OMOJ0THIeCcKas poJib.

du3nueckne 1 XUMHUYECKHUE CBOMCTBA Jkeesza. BakHeimnme coeqnHEHUS
JKeJie3a: OKCUJIbI, THAPOKCHUIBI, COJIHU.

KauectBennsie peakiiuu Ha noHbl xkene3a(ll) u xeneza(lll).

Kopposus xxenesza, METOIbI 3a1IUTHI OT KOPPO3UH.

[IprmMeHeHre METaIo0B U CIJIABOB.

JleMoHCTpauuun

23. Kosnnekius 06pa3iioB METaJJIOB U CILJIABOB.

24. B3auMo1eiCTBUE METAIOB C BOJOM, KUCIOPOJIOM.

25. Kopposwus xenesa.

26. Ilonyuyenue u okucienue rugpokcua xeneza(ll).

JlabopaTopHbIE OTIBITHI

7. B3anMOIeMCTBHE METAJIIOB C paCTBOPAMU KHUCIIOT.
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8. OOHapykeHHE NOHOB KAJIBIIUS B PACTBOPE.

9. AMdoTepHbIe CBOWMCTBA THAPOKCHIOB ATIOMUHUS U ITUHKA.
[TpakTrueckue padoThI

4. Pemrenne sKCriepuMEHTaIBHBIX 3a/1a4 10 Teme «Metamasi» (1 gac).

OCHOBHBIE TPEBOBAHUM A

K PE3VJIbTATAM YUEBHOUN JAEATEJIBHOCTU YHAIINXCA

Yyamuecs TOJDKHBIL:

JlaBaTh OIPEACIICHUS MOHATHUSAM: PsiJi aKTUBHOCTH METAJJIOB; KOPPO3US;
AJIEKTPOJIN3;

OCYIIECTBJIAThH CJICAYIOLINE BUIBI ICSITEIbHOCTH:

Ha3bIBaTh:

bu3nYecKre U XUMUYECKUE CBOMCTBA U3YYEHHBIX METAJIJIOB; OCHOBHBIX U
aM(OTEpHBIX OKCUJIOB, OCHOBaHUM; aM@OTEPHBIX THUAPOKCUIOB; COJICH;
KaueCTBEHHBIE peakMu Ha Katnonsl Ca®*, Ba®*, Fe?*, Fe®*;

pa3nuyaTh:

nonsl Fe?* u Fe** (sxcrepuMeHTansHo);

OIPEICIIATD:

W3yUYCHHbIC HEOPraHUYECKHE COCAMHEHHUSA (IKCIEPUMEHTAIBHO 10
KauE€CTBEHHBIM PEAKIIUSIM);

COCTaBJIATh:

YPaBHEHHUSI  PEAKIUi, XapaKTEPU3YIOIIME XHMHUYECKHE CBOWCTBA
M3YUYCHHBIX BEIIECTB U CIIOCOOBI UX MOJIYUCHHS,

XapaKTEPU30BaTh:

bu3nYecKkrue W XWMHYECKHE CBOWCTBA METANIOB M WX COCIMHEHUH,
CIIOCOOBI TMOJYYCHUS METAUIOB, OOJACTH MPAKTHYECKOTO HCIOJB30BAHUS
M3yYECHHBIX BEIIECTB;

OOBSICHSTD:

MPUYHUHBI KOPPO3UH HKEJIE3a U BO3MOXKHOCTH €€ NMPEAYNPEKACHUS;

MPOBO/JIUT:

XUMHUYECKUN IKCIIEPUMEHT;

MOJIb30BaThCS:

y4eOHBIM TIOCOOMEM; TaOIuIed PacTBOPUMOCTH KHCIIOT, OCHOBaHUH,
coiiei B Boje; Tabmuien «llepmoamdeckas cucreMa XHMHYECKHX JJIEMEHTOB
J1. 1. MenneneeBa»; npaBuiaMu 0€30MaCHOrO MOBEACHUS MPU OOpPAILEHUH C
BEIIIECTBAMM, XHUMHUYECKOM TIOCYIOW, JabopaTopHbIM 0O0OpyJOBaHUEM U
HarpeBaTeIbHbIMU TPUOOpaAMHU.

Tema 8. XuMudeckue BellecTBa B )KU3HU U AEATEIbHOCTH YEJIOBEKa
(3 yaca)

XHUMHUYECKHUE BEIISCTBA B IIOBCEIHEBHON JKU3HHU YEIOBEKA.
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XuMuueckass NOpoOMbIIUIEHHOCTh PecnyOnuku  bemapycs.  Oxpana
OKPY>KaloIlel cpeibl OT BPEAHOTO BO3JEHCTBUSI XUMUUECKUX BEIIECTB.

DKCKypcHst

OKckypcusi  (BUpTyajbHas dJKCKYpCHsA) Ha MPOMBIIIJICHHOE  WJIU
CEILCKOXO035IUCTBEHHOE MIPEANPUATHE (C YIETOM OCOOEHHOCTEN PETHOHA).

OCHOBHBIE TPEBOBAHU A

K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTH YUAIIIMXCS

Yyamuecs TOJDKHBIL:

OCYUIECTBIISATH CIAEAYIONINE BUIbI IEATEIbHOCTH:

Ha3bIBATh:

MPEANPHUITHS XUMHUECKOW TTPOMBIIIIICHHOCTH benapycu; sxoiorudaeckue
po0JIEMbI, CBSI3aHHBIE C XUMUEH;

MIPUMEHSTD:

M3Y4YEHHBIC TIOHATHS M 3aKOHBI NMPU XapPaKTEPHUCTUKE COCTaBa U CBOMCTB
BEIIECTB, XUMUYECKUX PEaKIHi, CIOCOOOB TMOMYyYEeHHs] BEIIECTB, PEIICHHUH
pacyeTHBIX 3ajady; MpaBwia O€30MacHOTO TOBEACHHUS MpPU OOpaIleHUH C
BEII[ECTBAMH, XHUMHUYECKOW TOCYJ0i, abopaTOpHBIM O0OpyJdOBaHUEM H
HarpeBaTeIbHBIMHU MpUOOpamMu.



